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© BO. B. FaMajiefi, C. H. LLIepeivieTbeB 
C 4 -TPABM CTAPOrO H HOBOrO CBETA 

Yu. V. GAMALEI, S.N. SCHEREMET ’ EV. C 4 HERBS OF THE OLD AND NEW WORLD 

EoTaHHHecKHH HHCTHTyr hm.. Bl JL KoMapoBa; PAH 
197376 C.-FIeTep6ypr, yji. npo([). IIonoBa, 2 
E-mail: ygamalei@mail.rui 
IIocTynHJia 15.04.2009' 

IIpOBefleH cpaBHHTejibHbiH aHajiH3 npoHcxoacaeHHjr, pacnpocTpaHeHHa, CTpyiaypHoro h 6hoxhmhhc- 
CKoro pa3Hoo6pa3Ha BapnaHTOB C 4 -CHH,apoMa Ha KOHTHHeHTax CTaporo h HoBoro CBeTa. IIoKa3aHo cxofl- 
CTBO 3BOJHOUHOHHLIX pflflOB CHHflpOMa B 6a30BbIX NIX C 4 “(jjjIOp EBpa3HH H AMepHKH TaKCOHOMHHeCKHX 
rpynnax ceMeftcTB Chenopodiaceae h Asteraceae. OOcyxc^aiOTca MexaHH3Mbi HH^oyuHpoBaHHoro apHflH3a- 
UHeft KJiHMaTa b MHoueHe noflBJieHHJi C 4 -TpaB, CTaHOBJieHHa h. 3KcnaHCHH o6pa30BaHHbix hmh TpaBflHbix 
6homob Ha o6ohx KOHTHHeHTax. ^ejiaeTca 3aKJH0HeHHe o He3aBHCHMbix KopHax C 4 -cj)Jiop CTaporo h Hoboto 
CBeTa, ho cxoflHbix bo mhothx oTHomeHHHX pe3yjibTaTax sbojiiouhh b o6meM HanpaBJieHHH. B KauecTBe 
KOHTpojiHpyiomero MexaHH3Ma, o6ecneHHBaiomero BpeMeHHOH HapajuieJiH3M h noaTanHoe cxo^ctbo hto- 
tob 3bojik)uhh, o6cy)K,naK)TCfl nio6ajii>HMe H3MeHeHHa KJiHMaTa iuiaHeTM b HeoreHe, b uacTHGCTH coBOKyn- 
HMH 3 (j)(j>eKT apH^H3ai!HH KOHTHHCHTOB H HapaCTaiOIUerO flecjwiJHTa CO 2 B aTMOc4>epe. AHaJIH3HpyiOTCJI 
B03paCTHbie H CTpyKTypHO-4)yHKUHOHaJIbHHe pa3JIHHHfl C 4 -TpaB, CneiIH(j>HKa C(j)OpMHpOBaHHMX hmh 6ho- 
MOB, CBH3b C flHHaMHKOH KJIHMaTHHeCKHX npOIjeCCOB Ha KaJKflOM H3 KOHTHHCHTOB. 

KjIIOHeBbie CJIOBa: C 3 -TpaBbI, C 4 -TpaBbI, KJIHMaT, apHflHbie 3KOCHCTCMM, 4>JIOpbI, MHOUeH, 3BOJIIO- 
mx, (J)OTOCHHTe3. 

UccjieAOBaHHH 3KOJioro-reorpa(f)HHecKHx acneKTOB obojhoijhh C 4 -(f)jiop, HMeiomne 
nojiyBeKOByio hctophio, b nocjie/jHee Aec$rnuieTHe Ha bojihc oco3HaHH$i HeycTOHHHBO- 
cth rjio6ajibHoro KJiHMaTa h o6mero HHTepeca k 3aK0H0MepH0CT5iM ero H3MeHeHHH 

H HHAyUHpOBaHHLIX HMH H3MCHCHHH paCTHTeJIbHOTO nOKpOBa BCTynHJIH B HOByiO (f)a3y 
pa3BHTH5I. Ka^CAOTO KOHTHHeHTa HaKOnJieH AOCTaTOHHLIH JXJ1Z o6cy^CACHH5I epaBHH- 

TejibHLiH MaTepHaji no sbojhouhh C 4 -(J)Jiop (Sage et al., 1999a, b; Sage, 2001,2004,2005; 
Ehleringer et al., 2002; Epstain et al., 2002; Fox, Koch, 2004; Ehleringer, 2005; Muhai- 
dat et al., 2007; Edwards, Still, 2008; Osborne, 2008, h ap). CpaBHemie eBpa3HHCKoro 
h aMepHKaHCKoro kohthhchtob b otom oTHomeHHH ocobeHHo HHTepecHo. B objiacra 
TponHnecKHx h cybTponHnecKHx uiHpoT, 3aKjnoHeHHOH Me^cAy 40-mh napajuiejiBMH, rAe 
obHTaeT ocHOBHaa Macca C 4 -TpaB (Sage et al., 1999a), 3th kokthhchtli pa3o6meHbi Mh- 
poBMM oxeaHOM HaTaKoe yAajieHHe, hto ecTecTBeHHbm MOKKOHTHHeHTajibHbm nepeHoc 
eABa jih 3HaHHTejieH. B bbicokhx uinpoTax, rAe 3th KOHTHHeHTbi pacnojiaraiOTCJi bjiHace, 
C 4 -BHAbI npaKTHHeCKH OTCyTCTByiOT. MaJIblH B03paCT MHpOBOH C 4 -(f)JIOpbI, HCHHCJI^e- 

MbiH 5—8 mjih jieT (Pagani et al., 1999; Sage, 2001; Ehleringer, Cerling, 2002; Tipple, 
Pagani, 2007), h He3HaHHTejibHbie H3MeHemHi KOH(J)Hrypan,HH MaTepHKOB Ha npoTJDKe- 
HHH 3TOrO BpeMeHH 03HanaiOT, HTO BHAOBOH obMeH Me^CAy C 4 -(|)JIOpaMH 3THX KOHTHHeH- 
tob He HMen umpoKoro pacnpocTpaHeHH^ h b HcropHuecKOM hx npouuioM. IlpeABapH- 
TejibHbie AaHHbie o pa3JiHHH5ix TaKCOHOMHnecKoro cocTaBa C 4 -(J)Jiop CTaporo h HoBoro 
CBeTa (Smith, Turner, 1975; Sage et al., 1999b; Muhaidat et al., 2007) CBHAeTejibCTByioT 
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06 aKTyajibHOCTH 6onee noApobHoro cpaBHHTem>Horo aHajiH3a. Toro 4to6li nocTaB- 

jieHHaa 3aAana HMeJia bluiojihiimlih o6i>eM, cpaBHemie orpamineHO TpaBaMH H3 HHCJia 
C 4 -AByAOJibHbix (1600 bhaob: Sage et al., 1999b). B OTHouieHHH C 4 -3JiaKOB h ocok Taicne 
paSoTbi y)Ke npeAnpHHHMajiHCb (Smith, Brown, 1973; Brown, 1977; Hattersley, 1984; 
Sage et al., 1999b; Bredencamp et al., 2002, h ap). Ctatl^ npecjieAyeT 3aAany hhhijh- 
HpoBaTb HHTepec k noAo6HHM cpaBHHTejibHbiM HccjieAOBaHH^M Ha MaTepHajie Apyrnx 
KOHTHHeHTajiLHbix (fmop h TaKcoHOMHHecKHx rpynn. 


IloHBJieHHe h 3KOJioro-reorpa4)HHecKoe 
pacnpocTpaHeHiie Ha KOHTHHGHTax 

BpeMeHHoii napaujiejiH3M no^BJieHHa h 3KcnaHCHH C 4 -TpaB Ha KOHTHHeHTax Crapo- 
ro h HoBoro CBeTa npocMaTpHBaeTca Bnojme othctjihbo no BceM MaTepHajiaM He3aBH- 
chmo ot MeTOAa onpeAejieHHa B03pacTa C 4 -TpaB (Ta6ji. 1). Ran eBpa3HHCKoro h npHMbi- 
Kaiomero k HeMy atfipHKaHCKoro kohthhchtob , rjix KOTopbix hctohhhkh 3KcnaHCHH 
MoryT 6litl o6iahmh h bhaoboh o6mch MOKAy kotoplimh BnojiHe peajieH (EonaHijeB, 
1969; Pyankov et al., 2001, 2002; Huang et al., 2007), noaBjieHHe nepBbix C 4 -bhaob Aa- 

THpyeTCa OAHHaKOBO MHOIjeHOM, a 3KCnaHCH5I npOH3BOAHbIX ot hhx TpaBflHBIX 6 ho- 
mob — njiHoueHOM. Ha aMepHKaHCKOM KOHTHHeHTe AarapoBKa noaBjieHHa C 4 -TpaB Ta 
ace. B KanecTBe onoxn hx 3KcnaHCHH Ha Bcjihkhx paBHHHax paccMaTpHBaiOTca njiHoueH 


TABJTHUA 1 

BpeMH no5iBJieHHa C4-TpaB h 3KcnaHCHH npoH3Bo,HHbix 6 homob 


KOHTHHeHTbl 

H TeppHTOpHH 

Mema 

onpeaejieHHH 

Bpeiwi 

noHBJieHHfl 

Bpeiwi 

3KCnaHCHH 

Hctohhhk 

HH(})OpMailHH 

flepeflHBa A3H5I 

3y6Hbie 3Majm* 

E b p a 3 m a 

PaHHHM MHOIieH 

F103AHHH MHOIieH 

Stromberg et al.. 

Henaji 

FlbUTbUeBOH aH3JTM3 

CpeAHHH MHOIieH 

» » 

2007 

Hoorn et al., 2000 

A(J>raHHCTaH 

3y6Hbie 3Majm 

n03flHHH MHOIieH 

IlJlHOUeH 

Merceron et al., 2004 

IlaKHCTaH 

» » 

» » 

» 

Cerling et al., 1997 

KuTafi: 

JleccoBoe nuaTO 

ribuibueBOH anajiH3 

rijTHOUeH 

» 

Wang et al., 2006 

THSeicKoe nuaTO 

3y6Hbie 3MajiH 

» 

» 

Wang, Ding, 2005 

YraHAa 

IlajieoSoTaHHHec- 

A <J) p h k a 

CpeflHHH MHOIieH 

PaHHHM MHOIieH 

Coopens, Pickford, 

KeHHfl 

KHe aaHHbie 
3y6Hbie 3MajiH 

ri03,HHHH MHOIieH 

rijlHOIieH 

2002 

Cerling et al., 1998, 

BejfHKMe paBHHHbi 

3y6Hbie 3MajiH 

A m e p h k a 

PaHHHM MHOIieH 

ri03AHHH MHOIieH 

2005 

MacFadden, 2005 

» » 

ribuibueBOH aHajiH3 

CpeanHH MHOiien 

njieHCTOueH 

Traverse, 2007 

» » 

riajieoSoTaHHMec- 

FI03HHHH MHOIieH 

fljlHOIieH 

Axelrod, 1975 

ApreHTMua 

KHe flaHHbie 
3y6i-rbie 3Majin 

PaHHHM MHOIieH 

ri03ilHHH MHOIieH 

MacFadden, 1997 

» 

» » 

fl03HHHH MHOIieH 

fljlHOUeH 

Cerling et al., 1998 


flpHMeMaHHe. «*» — H30TonHbiii aHa;iH3 3y6Hbix 3Majiefi MJieKoriHTaioiiuix (Morgan et al., 1994). 
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h j\ 2 o Ke njieHCTOueH (Fox, Koch, 2004, h30toiihlih aHajiH3; Traverse, 2007, nmibije- 
boh aHajiH3). B uejiOM rpynna C 4 -TpaB rjiz o6ohx kokthhchtob oiteHHBaeTcn KaK 6ojiee 
MOJiOAan, neM rpynna C 3 -cneunajiH3HpoBaHHLix TpaB (Pearcy, Ehleringer, 1984; Bra- 
denkamp et al., 2002; Stromberg et al., 2005, 2006, 2007). C 3 -TpaBbi n npoH3BOAHBie 
ot hhx 6homli OTKpbiTbix paBHHH pacnpocTpaHHJiHCb b KOHije ojiHroueHa—Hanajie mho- 
ueHa. C 4 -TpaBbi — 6ojiee MOJiOAoe n npoABHHyToe nx noKOJieHne, BM3BaHHoe k )kh3hh 
apn/jimijHeH 3Ha4HTejiBH0H nacra TeppHTopnn hh3khx h cpeAHHx innpoT b no3AHeM 
MHon,eHe n njinoueHe n kphthhcckhm turn (f)OTOCHHTe3a nornDKemieM ypoBHn kohacht- 
pan,nn C0 2 b aTMoc(J)epe (Ehleringer et al., 1997; Pagani et al., 1999; Ehleringer, Ceding, 
2002; Ehleringer, 2005; Edwards, Still, 2008; Osborne, 2008). rio$iBJieHne n paccene- 
Hne C 4 -TpaB e^Ba jih 6lijio rjio6ajibHO chhxpohhlim, pernoHajiLHbie KJiHMaTHnecKHe 
(J)aKTopbi HecoMHeHHO ynacTBOBajin b KOHTpojie othx npoueccoB (Tipple, Pagani, 2007). 
B CB5I3H c npoAOJincaiomeHcn apHAH3aijHeH TeppHTopHH njiaHeTW n nporpeccnpyio- 
IIIHMH TeHAeHUHHMH USLJXQim^ KOHIjeHTpaiJHH C0 2 (3a HCKJIIOHeHHeM HCKyCCTBeHHO- 
ro napHHKOBoro 3(J)(J)eKTa nocneAHero CTOJieTHn) pnA aBTopoB nojiaraeT, 4 to CTaHOB- 
jieHne hoblix rpynn C 4 -TpaB bo3mo)kho h b HacTonmee BpeMn (Sage, 2004; Edwards, 
Still, 2008). 

3aK0H0MepH0CTH reorpa(J)HHecKoro pacnpocTpaHeHHn )KH3HeHHon (JiopMBi C 4 -TpaB 
nBJiniOTcn o6iahmh Rim KOHTHHeHTOB Craporo n HoBoro CBeTa (Sage et al., 1999a). 
C 4 -TpaBbi, AOMHHnpyiomHe b TpaBHHbix 6 noMax 3 KBaTopnajiLHon 30hli (100%-e ynac- 
rae), coxpaH^iOT cpaBHHTejibHO He 6 ojibmyio aojiio ynacran (20 — 30 %) b npoMencyTKe 
MQyKRy 35 -h h 45 -h napajuiejinMH o 6 onx nojiymapun n Bbime HC4e3aiOT nojiHOCTbio 
(0 %, pnc. 1). OTcyTCTByiOT ohh h b BbicoKoropHbix (Jmopax. HaxoAKH C 4 -TpaB b 3thx 
ycjiOBHHx ny6jiHKyiOTC5i CKopee KaK HCKJnoneHHn, noATBepncAaiomHe o 6 myio 3aKOHO- 
MepHOCTb (ITlhhkob, 1993). IXInpoTHbin n bbicothbih rpa^neHT pacnpocTpaHeHHn 
C 4 -TpaB Bbi3Baji ocTpyio OTCKyccmo no Bonpocy 06 nepapxnn (JmKTopoB nx (JiopMHpoBa- 
hh n n paccejieHHH (Epstain et al., 2002; Sage, 2004; Fox, Koch, 2004; Keely, Rundel, 
2005; Tipple, Pagani, 2007; Osborne, 2008, n ap). B KanecTBe nepBonpnHHHW nonBJie- 

HH5I )KH3HeHHOH (J)OpMBI C 4 -paCTCHHH 06BI4HO paCCMaTpHBaeTCn o6ma^ TeHAeHUHfl chh- 
ncemin KOHU.eHTpau.HH C0 2 b aTMoc(J)epe 3eMJin b HeoreHe n CBn3aHHoe c Hen nporpeccn- 
pyiomee yrjieKncjioTHoe rojioAaHHe pacTeHHH (Ehleringer et al., 1997; Ehleringer, Cer- 
ling, 2002; Tipple, Pagani, 2007). Ho oahh rjio6ajiBHBm (JmKTop He MonceT oGmchhtb 
Ha6jnoAaeMyio ninpoTHyio reorpa(J)mo paccejieHHn C 4 -TpaB (pnc. 1). HecMOTpn Ha pa3- 
BHrae o6mero Ae(J)HAHTa C0 2 , C 4 -chhapom bo3hhk h pacnpocTpaHHJicn tojilko b ncap- 
khx apHAHbix ycjiOBHJix (Ehleringer et al., 1997; Ehleringer, 2005; Edwards, Still, 2008). 
CjieAOBaTejibHo, rjio6ajiBHBm (JmKTop AonojiHeH h ycHJieH 30HajibHbiM: apHAH3au,HeH 
KjiHMaTa b TponmecKOM nonce (TaMajieH, 2008; Edwards, Still, 2008). Hocto5ihhbih ac- 
(J)HAHT BOABI B TpOnHHeCKHX apHAHLIX o6jiaCT5IX aCCOLJHHpyeTCn C 3aKynopKOH yCTLHU, 
noAaBJieHHeM KCHJieMHoro TpaHcnopTa, TpaHcnHpaijHH, boao- h ra30o6MeHa TKaHeH jih- 
CTa. KopoHapHan aHaTOMHn jiHCTbeB C 4 -pacTeHHH, o6ecne4HBaK)man MexaHH3M npeABa- 
pHTeJILHOH (J)HKCaU,HH H KOHIjeHTpHpOBaHHn yrJieKHCJIOTLI B TKaHHX Me30(|)HJlJia, MOrJia 
CTaTb aAanTHBHbiM otbctom cpa3y h Ha apHAH3aijHK> KjiHMaTa, h Ha naAeHHe KOHijeHTpa- 
u;hh C0 2 b aTMOC(J)epe. 

OGHTaiomne Ha xojioahlix paBHHHax h b ropax cneijHajiH3HpoBaHHBie C 3 -TpaBBi, bh- 
AHMO, He TaK HyBCTBHTeJILHbl K HH3KOH KOHAeHTpaiJHH C0 2 B aTMOC(j)epe. OTCyTCTBHe 
Ae(})HUHTa boabi no3BOJineT hx ycTLHLiiaM 6bitb nocTonHHO otkpbitbimh, o6ecne4H- 
BaiomnMH ra30o6MeH c aTMOc^epon Ha AOCTaTOHHOM AJin (J)0T0CHHTe3a ypoBHe. CjieAO- 
BaTejiBHo, 3KOTonHnecKHe pa3JiH4Hn rpynn C 3 - h C 4 -TpaB CBn3aHBi c boao-, a He ra3o- 
o6ecne4eHHeM. Hjuno3nn ACTepMHHaAHH paccejieHHn C 4 -pacTeHHH ra30o6ecne4eHneM 
B03HHKaeT no npnnHHe o6mero AJin nocTynneHHn boabi h ra30B MexanH3Ma ycTBM4H0H 
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Phc. 1. PacnpeziejieHHe C 4 -TpaB Ha KOHTHHeHTax 3anaxiHoro h BocTOHHoro nojiymapiiH. 

% C 4 -bh^ob ot o6mero hx m MCJia bo cj)Jiope; e — CBO/maa lunpoTHaa KajibKyjiauHfl (no: Sage et al., 1999a). no och 
op^HHaT — nacTOTa, %; no och a6cmicc — rnnpoTa, °. 
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peryjunjHH. C0 2 -rojiOAaHHe b acapKHx apHAHbix o6jiacT5ix btophhho othochtcjilho 
BOAHoro /je(J)HUHTa. OnocpeAOBaHHaa nepe3 ac(J)huht boabi 6jiOKa/ja ycTBHHHoro ra30- 
o6MeHa MHoroKpaTHo ycHJiHBaeT ynieKHCJioTHoe rojioAaHHe BHyipn TKaHen jiHCTa. 
Moflcex 6bitb h mohcho AonycTHTb, hto nepBonpHHHHOH no5iBjieHH5i C 4 -TpaB c hx cno- 
Co6HOCTbK) K npe/JBapHTeJIbHOH (J)HKCaUHH H KOHUeHTpHpOBaHHK) C0 2 6bIJIO naAeHHe 
coAep)KaHH5i C0 2 b aTMoc(J)epe, ho coBOKynHbm 3(J)(J)eKT apHAH3aijHH cpe/jbi h naAeHHfl 
coAep^caHHH C0 2 b aTMoc(J)epe — 3HaHHTejibHO 6ojiee chjibhbih cTHMyji jym obojhoijhh 
b 3tom HanpaBJieHHH. K (JmKTopaM kohtpojih hx AaJiBHeHinero 3KOJioro-reorpa(J)HHecKO- 
ro pacnpocTpaHeHHH (pnc. 1) KOHueHTpauHH C0 2 cobccm He HMejia othouichhh. 3thmh 
(J)aKTopaMH 6buiH Tenjio- h BJiarooOecneneHHe, KOHTpojiHpyiomHe boahbih o6mch pac- 
TeHHH co cpe/jOH h, Kax cjieACTBHe o6mero MexaHH3Ma, ra30Bbm. 

rjio6ajibHbie h jioKajibHbie npoueccbi pacnpeAejieHHJi paAHaijHH h ocaAKOB o6i>hchh- 
K)T CXOACTBa H pa3JIHHH5I 3KCnaHCHH C 3 H C 4 -TpaBHHbIX 6HOMOB Ha KOHTHHeHTaX B COOT- 
BeTCTByiomHx uinpoTax. KoHTpojiHpyeMbie ypoBHeM Tenno- h BJiarooGecneneHHH 
rpa^HeHTbi oxcnaHCHH C 3 h C 4 -TpaB5iHbix 6homob Ha eBpa3HHCKOM h aMepnicaHCKOM 
KOHTHHeHTax oOHapyflCHBaioT o6mee cxoactbo h pa3JiHHaiOTC5i b AeTajnix, oGbhchhmlix 
peraoHajibHOH KJiHMaTHnecKOH cneuH(J)HKOH KaacAoro H3 hhx (pnc. 1). 


TaKCOHOMHHeCKHH COCTaB 

Ta 6 ji. 2 AaeT npeACTaBJieHHe o pa 3 JiHHH 5 ix TaKcoHOMHnecKoro cocTaBa C 4 -(J)jiop CTa- 
poro h HoBoro CBeTa. TpaBJiHbiM 6 noMaM kohthhchtob 3anaAHoro h Boctohhoto no- 
jiymapHH, no-BHAHMOMy, Jierqe 6 biJio o 6 MeHHBaTbca C 3 , neM C 4 -BHAaMH. IlperpaAOH 
AJifl o 6 MeHa C 4 -BHAaMH CTajiH OKeaHHnecKHe npocTpaHCTBa, pa3AejnnomHe 3th kohth- 
HeHTbi b 30He hx o 6 HTaHH«. Ha eBpa 3 HHCKOM h npnjieraiomHM k HeMy acjjpHKaHCKOM 
KOHTHHeHTax ocHOBy C 4 -(J)jiopbi cocTaBjiaiOT o 6 mne rpynnbi AByAOJibHbix, rjiaBHbiM 06 - 
pa30M npeACTaBHTejiH noAKJiacca Caiyophyllidae H3 ccmchctb Chenopodiaceae (550 
bhaob), Polygonaceae ( &0),Aizoaceae (30). OcHOBy aMepHKaHCKHx C 4 -AByAOJibHbix co- 
CTaBJi5iK)T npeACTaBHTejiH noAKJiacca Asteridae: Asteraceae (150) (Sage et al., 1999b). 
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TABJIMUA 2 

TaKCOHOMHHecKHH cocTaB C 4 -TpaB Oraporo w HoBoro CBeTa, 
HX CTpyKTypHO-SHOXHMHMeCKHe THnbI 


^^^--^KoHTHHeHTbl 

CeMeucTBa 

EBpa3HH 

A<})pnKa 

AMepHKa 

ABCTpaJIHfl 

Chenopodiaceae 

Atrip lex. lb 

Atriplex. lb 

Atriplex lb 

Atriplex. lb 


Kochia : 2a 

Kochia: 2a 

Kochia: 2a 

Kochia: 2a 


Bassia : 2a 

Bassia : 2a 




Salsola : 3a, 3b 
Halocharis : 3b 

Petrosimonia : 3b 

Salsola: 3a, 3b 


Salsola: 3a 


Climacoptera : 3b 
Anabasis'. 3a 
Haloxylon : 3a 
Suaeda: 4b 

Suaeda: 4b 

Suaeda: 4b 

Suaeda: 4b 

Polygonaceae 

Nyctaginaceae 

Calligonum : 3b 


Boerhavia: lb 


Aizoaceae 

Zaleya: la 

Zaleya: la 

Cypselea: la 




Trianthema: la, lb 

Trianthema: la 

Trianthema: la 

Molluginaceae 


Mollugo: lb 



Amaranthaceae 


Aerva: la 

Gomphrena: la 
Tidestromia: la 

Amaranthus: 
la,lb 


Capparidaceae 



Cleome: lb 


Euphorbiaceae 

Zygophyllaceae 

Tribulus: la 

Tribulus: la 

Chamaesyce: la 



Zygophyllum : 3b 

Zygophyllum: 3b 



Caryophyllaceae 

Acanthaceae 


Blepharis: la 


Polycarpaea: lb 

Scrophulariaceae 

Boraginaceae 


Anticharis: la? 

Heliotropium: la 


Asteraceae 



Flaveria: la 

Pectis: la 

Neuractis: la 

Glossocardia: la 
Isostigma: la—4a 
Chrysanthellum: 4a 


Portulacaceae 



Portulaca: la 



npiiMenaHHe.Tnnbi CTpyKTypbi h MeTa6o;iH3Ma (Bo3HeceHCKa*i, FaMaiiew, 1986): la — KopoHapHbiH (aTpunjie- 
kohahuh), NADP-ME; lb — KopoHapHbiH (aTpunjieKOHiiHbiM), NAD-ME; 2a — nojiyKopoHapHbiH (KoxnomiHbiH), 
NADP-ME; 2b — nojiyKopoHapHbin (KoxHoiutHbin), NAD-ME; 3a — KopoHapHo-ueHTpun. (cajib30JiounHbiH), 
NADP-ME; 3b — KopoHapHo-uempHH. (cajib30Ji0H,aHbiH), NAD-ME; 4a — KopoHapHo-cBe/toMflHbiH, NADP-ME; 
4b — KopoHapHo-CBeiioHiiHbiH, NAD-ME. Mcto i ihhkh: Smith, Turner, 1975; Turner, 1988; TaMajieH, 1985; Bo3HeceH- 
CKa«, TaMa^eu, 1986; TaMajieH, Bo3HeceHCKaa, 1986; Fisheretal., 1997; Sageetal., 1999b; Kellogg, 1999; Pyankovetal., 
2001,2002; Sage, 2001,2004; Peter, Katinas, 2003; McKown, Dengler, 2007; Muhaidat et al., 2007; Voznesenskaya et al., 
1999, 2007. 
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rionbiTKH HanTH C 4 -bhabi cpeAH eBpa3HHCKHx npe/jCTaBHTejieH ototo ceMencTBa noxa 
ycnexoM He yBeHuajincb, HecMOTpa Ha hx o6hjihc Ha apHAHbix TeppHTopnax. HeMHorae 
C 4 -TpaBbi H3 no^KJiacca Rosidae (ceMencTBa Capperidaceae, Euphorbiaceae, Zygophyl- 
laceae ) npeACTaBJieHbi Ha 3 thx KOHTHHeHTax pa3HbiMH po/jaMH. 06mHe Rim o6ohx koh- 
THHeHTOB poAa c C 4 -BH^aMH HaHAeHbi tojilko b ceM. Chenopodiaceae (Atriplex, Kochia, 
Snaeda), hx npe/jCTaBHTejiH othocatca k pa3HbiM A-tffl kohthhchtob cckijhjim po/jOB (Eo- 
naHueB, 1969; Fisher et al., 1997; Pyankov et al., 2002). 

TaKCOHOMHHeCKHe H3LICKaHHH B COBOKynHOCTH CBHAeTeJIbCTByiOT O TOM, 4T0 
C 4 -CHHflpOM Ha pa3HbIX KOHTHHeHTax HMeeT CaMOCTOHTeJIbHbie KOpHH. Ero He3aBHCH- 
Moe, ho napajuiejibHoe bo BpeMeHH (MHOueHOBoe) npoHcxoacAeHHe uojx bjihahhcm oah- 
HaKOBbix (JmKTopoB cpe^bi (apHAH3auHH, cHH^ceHHe KOHii.eHTpaii.HH C0 2 b aTMoc(f)epe, 
noacapbi, ACHTejibHOCTb nejiOBeKa) He tojibko BHyTpn noAKJiaccoB h ccmchctb, ho a a)Ke h 
BH yTpn OTAeJibHbix poaob He Bbi3biBaeT coMHeHHH y HccjieAOBaTejieH (Kellogg, 1999; 
Sage et al., 1999b; Sage, 2004; Tipple, Pagani, 2007). MaTepnajiaMH MOJieKyjrapHO-reHe- 
THnecKHX HccueAOBaHHH Ha BHAax poAa Flaveria (Monson, 1996, 2003) noATBepacAeHa 

B03M05KH0CTB MHOTOKpaTHOTO nOBTOpHOTO npOHCXO)KACHHH C 4 -CHHApOMa AaflCe B npe- 
Aejiax oahoto poAa, TeM 6ojiee ceMencTBa. 

Pa3JiHHHH TaKCOHOMHnecKoro cocTaBa C 4 -(J)Jiop Craporo h Hoboto CBeTa (Ta6ji. 2) 
OTpaaceHbi b cneuH(J)HKe TpaB^Hbix 6homob cooTBeTCTByiomHx kohthhchtob : eBpa- 
3hhckhx h a(J)pHKaHCKHx CTenen h caBaHH, aMepHKaHCKHx npepHH h naMn. H3 HHCJia 
C 4 -bhaob AOMHHaHTHbiMH TpaBaMH CTenen h caBaHH 5ibji5hotc5i 3JiaKH (JIaBpeHKO, 1951; 
Cerling et al., 1997). J\jik npepHH h naMn xapaKTepHO coneTaHHe 3JiaKOB co cjiokhoubct- 
hwmh, npnneM C 4 -cjio)KHOABeTHbie nacTO 5ibjuhotc5i CHCTeMoo6pa3yiomeH rpynnoH 
aMepHKaHCKHx TpaBJiHbix 6homob (Smith, Turner, 1975; Cerling et al., 1998; Anderson, 
2006). HeKOTopoe cxoactbo c hhmh no 3TOMy npH3HaKy hmciot CTenHbie okochctcmbi 
flaypHH, Mohtojihh, ^ajibHero BocTOKa (HanpHMep, nHmieHHbie c Filifolium sibiricum 
CTenn), ho HajiHHHe bhaob c apKO BbipaaceHHbiM C 4 -chhapomom cpeAH hx npeACTaBHTe- 
jieH ceM. Asteraceae noxa He ycTaHOBJieHO. Bo3mo)kho, o6cjieAOBajiHCb ropHbie, npeA- 
ropHbie, Aa h b cjiynae paBHHHHbix, aobojibho xojiOAHbie CTenn, rAe C 4 -bhaob no onpe- 
AejieHHio 6biTb He aojdkho (Sage et al., 1999a; Ehleringer, 2005; pnc. 1). 


CrpyKTypHtie h GnoxHMHHecKne BapnamiH C 4 -cHHApoMa 

THnojiorHH AByAOJibHbix C 4 -TpaB BKjnonaeT b ce6a Gojimhoh KOMnneKC CTpyKTyp- 
HO-(J)yHKUHOHajibHbix npH3HaKOB (cTpyKTypa «KopoHbi», Tonorpa(|)HH nnacTHA b kjict- 
Kax Me30(J)HJUia h o6KJiaAKH, cTpyKTypHbie oco6chhocth nnacTHA h mhtoxohaphh, 
HHAeKCbl rpaHaJIbHOCTH nJiaCTHA, HHAeKCbl H30TOHHOH AHCKpHMHHaiJHH, COCTaB nep- 
BHHHbix npoAyKTOB (J)OTOCHHTe3a, (JiepMeHTaTHBHbie KOMnneKCbi). B KOHenHOM cneTe Ha 
MaTepnajie AByAOJibHbix OHa 6buia cBeAeHa k 8 BeAymHM cTpyKTypHO-6noxHMH4ecKHM 
THnaM (Ta6ji. 2), KOTopwe jierKO AHarHOcrapyiOTCfl no KOM6HHaijH5iM TecTOBbix npH3Ha- 
kob: HHAeKCbi rpaHajibHocra xjioponjiacTOB, nepBHHHbie npoAyKTbi (|)0T0CHHTe3a, 3H3H- 
MaraHecKHe KOMnneKCbi, CTpyKTypa KopoHbi (Carolin et al., 1978; Bo3HeceHCKaa, TaMa- 
nen, 1986; Dengler, Nelson, 1999; Voznesenskaya et al., 1999, 2006, 2007). 

AHajiH3 Ta6ji. 2 noKa3biBaeT, hto cpeAH eBpa3HHCKHx h acjipHKaHCKHx C 4 -bhaob ABy¬ 
AOJibHbix 6ojiee pacnpocTpaHeH (no HHCJiy bhaob) NAD-ME (acnapTaTHbm) BapnaHT 
C 4 -CHHApoMa. NADP-ME (MajiaTHbiii) BapnaHT npeACTaBJieH 3HanHTejibHO MeHbniHM 
hhcjiom bhaob. npe>KAe Bcero noTOMy, hto TaKOBO hx cooTHomeHHe b ceM. Chenopodia¬ 
ceae, , npeACTaBHTejiH KOToporo — BeAymaa rpynna C 4 -(j}jiopbi eBpa3HHCKoro h a(])pH- 
KaHCKoro kohthhchtob (Bo3HeceHCKaa, TaMajieH, 1986; Pyankov et al., 2001, 2002). 
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Ape JIHHHH 3BOJHOIJHH C 4 -CHHflpOMa (NAD-ME H NADP-ME) HMeiOT He3aBHCHMLie 
kophh b ceMencTBe (raMajieH h /jp., 1992; Pyankov et al., 2001, 2002). NAD-ME-jih- 
hha — 6ojiee /jpeBHflfl, cBJBaHHaa c nepHo/joM apHflH3aijHH kohthhchtob b MHoueHe 
(EonaHueB, 1969; Akliani et al., 1997; Pyankov et al., 2001, 2002). B aMepmcaHCKOH 
C 4 -(J)jiope NADP-ME-ran, Hao6opoT, 6ojiee npeflCTaBHTejibHbm, ecjiH nonra He e/jHH- 
CTBeHHbiH (Muliaidat et al., 2007). NAD-ME-ran HaH/jeH TOJibKO y HecKOJibKHx bh/job 
poAOB Amaranthus n Cleome (Ta6n. 2). 

no npH3HaKaM CTpyKTypbi KopoHbi eBpa3HHCKHe C 4 -BHflbi pa3HOo6pa3Hbi. Bbmejme- 
Mbie b jimepaType 4 THna HMeHyiOTca no Ha3BaHH5iM po/jOB ceM. Chenopodiaceae , 
KOTopwx ohh HaH6ojiee npe/tcTaBHTejibHbi: aTpHmieKOH/jHbiH, koxhohahwh, cajib30Jio- 
HflHblH H CBeflOH/JHblH (BapHaHTbl 1 - 4 Ha Ta6jl. 2; pHC. 2). IIpH KJiaCCH(|)HKaUHH 


Chenopodiaceae 
A triplex Tun 


Asteraceae 
Flaveria ran 


® ® ® ® 


Kochia ran 

<§j£> 


Snaeda ran 




® ® ® ® 


Isostigma ran 




Eryngiophyllum ran 



Phc. 2. H3MeHeHH« CTpyKTypbi oOKJiaflKH nyHKOB b jihctbhx C 4 -TpaB B^ojib rpa^neHTa apHXtHOCTH. 

JleBbifi pjiii — ceM. Chenopodiaceae (eBpa3HHCKnn h a(|)pnKancKHH KOHTHHeHTbi, THnojiorna oSKJiaaoK no: Carolin et al., 
1975); npaBbin pm — ceM. Asteraceae (aMepHKaHCKHH KOHTHHeHT, THnonorna no: Peter, Katinas, 2003). 
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Q-flByAOJibHbix ^3 Apyrnx ceMehcTB no CTpyKTypHbiM npn3HaKaM o6bihho ncnojib3yeT- 
ch ranojionni, npHHflTaa AJifl npeACTaBHTejien ototo ceMencTBa. J\ jbi aMepHKaHCKoh 
C 4 -(J)JIOpbI B 3TOM, Ka3aJIOCb, HeT Heo 6 xOAHMOCTH. flo He^aBHerO BpeMeHH CHHTaJIOCb, 
hto Bee ee npeACTaBHTejiH hmciot OAHoranHyio CTpyKTypy KopoHbi: Ka)KAbiH npoBOAfl- 
mnn nynoK OKpy^ceH HHAHBHAyajibHon o 6 KJiaAKoh (aHajior aTpHnjieKOHAHon KopoHbi 
MapeBbix, ran 1 a b Ta 6 ji. 2; pnc. 2). Ho 3 areM n cpeAH aMepmcaHCKHx bhaob ceM. Astera¬ 
ceae 6 biJi HanAeH CTpyKTypHbin BapnaHT c o 6 men Bcero boaohochoto KOMnjieKca 
TKaHen o 6 icjiaAKOH (12 bhaob Chrysanthellum = Eryngiophyllum : Sanches et al., 1987). 
BapnaHT aHajiorHneH cbcaohahoh KopoHe y C 4 -MapeBbix (pnc. 2). Ha HecKOJibKnx 
BH^ax po^a Isostigma {Asteraceae) onncaH eme oahh CTpyKTypHbin BapnaHT KopoHbi 
(Peter, Katinas, 2003), npoMOKyTOHHbin Me)KAy aTpnnjieKOHAHbiM n CBeAOHAHbiM ee Ba- 
pnaHTaMn y MapeBbix (pnc. 2). B jihctbax orax bhaob xjiopeHXHMHaa oOKJiaAKa He hbjih- 
eTC5i o 6 men rjw Bcero boaohochoto KOMiuieicca TKaHen, ho mohcct o6BeAHH5m> no He- 
CKOJibKy npoBOA^iAnx nyHKOB. Taicne ace ee cTpyKTypHbie BapnaHTbi, no-BHAHMOMy, 
MoryT 6 biTb CBohcTBeHHbi HexoTopbiM C 4 -BHAaM poAa Flaveria (McKown, Dengler, 
2007; pnc. 3), y KOTopbix ohh coneTaiOTCH eme n co cnyranicaMH rana transfer cells 
b TepMnHaubHoh (J)jio 3 Me (raMajieh, 2008). Y npeACTaBnTejieh eBpa 3 nhcKoh C 4 -(J)jiopbi 
Taxoe coneTaHne He OTMeneHo hh b oahom H3 H3yneHHbix ceMehcTB AByAOJibHbix. 3a- 
KjnoneHne ohcbhaho: rjw aMepnKaHCKoh C 4 -(Jmopbi Ha MaTepnane bhaob ceM. Astera¬ 
ceae onncaH He MeHee pa3Hoo6pa3Hbih p^A CTpyKTypHbix BapnaHTOB KopoHbi, neM j\ji% 
eBpoa3naTCKoh n a(J)pnKaHCKoh C 4 -(J)Jiopbi Ha MaTepnajie bhaob ceM. Chenopodiaceae. 
06mee HanpaBJieHne obojiiouhh KopoHbi b o6ohx ceMencTBax cxoAHoe: ot hhahbh- 
AyajibHoh jxjiz KaacAoro nynxa o 6 KJiaAKH (ranbi Atriplex h Flaveria) nepe 3 BapnaHTbi 
rpynnoBoh o 6 icjiaAKH (ajih HecKOJibKnx nynKOB, ranbi Kochia n Isostigma) k o 6 meh 
oOioiaAKe ajih Bcero KOMnjieKca npoBOA^mnx h BOAOHOcHbix TKaHen jiHCTa (ranbi Suae- 
da , Salsola , Eryngiophyllum). Taicas (a He oOparaaa) nocjieAOBaTejibHOCTb obojhoijhoh- 
hoto pwa apryMeHTHpoBaHa HecKOJibKHMH jihhiwmh AOKa 3 aTejibCTB (Carolin et al., 
1975; Brown, 1977; Bo 3 HeceHCKaa, raMajieh, 1986; Soros, Dengler, 2001; Peter, Kati¬ 
nas, 2003). Oaho H 3 Han 6 ojiee y 6 eAHTejibHbix — cxoactbo othx 3 BOJHOAHOHHbix npoijec- 
cob b pa3Hbix ceMencTBax AByAOJibHbix pacTeHHh (pnc. 2). Oho 6 a 3 HpyeTC 5 i Ha tom, hto Ha 
060 HX KOHTHHeHTaX KJIHMaT MeHflJICfl OT ryMHAHOTO K apHAHOMy. ApHAH3aAH^[ ero OTpa- 
HceHa yBejiHneHHeM o 6 i>eMa BOA03anacaioiAeh napeHXHMbi b jihctbax, cjieACTBneM nero 
CTajiH peopraHH3aijH5i Bcex TKaHeh jincTa h, b nacraocra, H3MeHeHH5i cTpyKTypbi nynKO- 
Boh o 6 icjiaAKH ot HHAHBHAyajibHoh k o 6 meh jyw nyHKOB h boaohochbix TKaHen (pnc. 2). 

npHHAHnHajibHaH pa3Hnua, TpeGyiomaa o6i>5icHeHHJi, coctoht b tom, hto y bhaob 
ceM. Asteraceae Bee BapnaHTbi ototo CTpyKTypHoro pwa accoAHHpyeTca rjiaBHbiM 06 - 
pa30M c NADP-ME (MajiarabiM)-BapnaHTOM, a y bhaob ceM. Chenopodiaceae — 
c NAD-ME (acnapTarabiM). no-BHAHMOMy, Ane rpynnbi npn 3 HaKOB ((JjoTOCHHTerane- 
ckhh MeTa6ojin3M h cTpyKTypa KopoHbi), xora h Hcnojib3yiOTC5i b ranojiorHH Kax TecHO 
B3aHMOCB5I3aHHbie, B AOHCTBHTeJIbHOCTH OTpaflCaiOT CaMOCTOflTCJIbHblH aAanTOreHe3 
b AByx HanpaBjieHHHx: 3H3HMaraHecKnh KOMnneKC h cnoco 6 (JiHKcaijHH C0 2 OTpaacaiOT 
aAanraBHbie H3MeHeHH5i (JiOTOcnHTeraHecKoro MeTa6ojiH3Ma, aHaTOM ux KopoHbi — 
xapaKTep h HHTeHCHBHocTb pa3BHTHH BOA03anacaHHH b jiHCTb^x. OraocHTejibHaa He3a- 
BHCHMOCTb HX 3BOJHOIJHH nOATBepflCAaeTCfl TeM, HTO B p^Ae ceMehcTB eCTb pOAbl, B KOTO- 
pwx 3th npn3HaKH KOM 6 HHHpyiOTC 5 i pa 3 JiHHHbiM o6pa30M (HanpHMep, Salsola b Che¬ 
nopodiaceae, Trianthema b Aizoaceae , Amaranthus b Amaranthaceae : Ta 6 ji. 2). no 
o 6 meMy Ha 6 opy KOM 6 HHaAHH CTpyKTypHbix h MeTa 6 ojiHnecKHx npn3HaKOB cioiaAbiBa- 
eTCH BnenaTJieHHe, hto ceMehcTBOM Asteraceae Ha cjieAyioiAeM bhtkc 6 HoxHMHnecKoh 
3 BOJHOUHH C 4 -CHHApoMa (NADP-ME) noBTopeH 3 BOJHOAHOHHbih nyra BOA03anacaHH5i, 
npohAeHHbih BHAaMH ceM. Chenopodiaceae Ha NAD-ME- 3 Tane sbojiioijhh. Bepoarao, 
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PHC. 3. KoM6HHaUH5I npH3HaK0B KOpOHapHOH aHaTOMHH H 3aKpbITOH TepMHHaJIbHOH (j)JI03MbI CO enyTHHKa- 
mh THna transfer cells b jihctbhx npoMevKyTOHHLix C 3 /C 4 -TpaB H3 po;ia Flaveria , Asteraceae. 

a — Flaveria anomala, 6 — F. kochiana, e — F. brownii (no MaTepnanaM CTaTen McKown, Dengler, 2007; Holaday et al., 

1984). 


ceM. Asteraceae , /jeMOHCTpHpyiomee 6jih3khh sbojhouhohhlih p nj\ CTpyKTyp h (J)yHK- 
UHH, BbinOJIHHJIO B 3BOJHOIJHH C 4 -(|)JIOpbI H 6a3HpyiOmHXC5I Ha HCH TpaBJIHbIX 6HOMOB Ha 
aMepHKaHCKOM KOHTHHeHTe pOJIL, CXOAHyiO C TOH, KOTOpyiO BLinOJIHHJIO ceM. Chenopo- 
diaceae Ha eBpa3HHCKOM h a(J)pHKaHCKOM. 


Bo3pacTHbie pa 3 JinHHH 

Cy ah no TOMy, hto C 4 -bhaob b ceM. Chenopodiaceae 550 (40 % ot o6mero HHCJia) 
b 45 po/jax (43 %), b Amaranthaceae cootbctctbchho 200 (20 %) b 11 (14 %), a b Aste¬ 
raceae hx noKa Bcero 150(1 %) b 8 po/jax (0.5 %) (Sage et al., 1999b), C 4 -jihhhji obojho- 
Uhh ceM. Asteraceae tojilko HanaTa hjih, no KpaHHen Mepe, HaxoflHTcn b npouecce pa3- 
bhthji. TaKHe )Ke hjih eme MeHLinne HHCJia bh/job h po/jOB, He npeBbimaiomHe 1 % ot o6- 
mero Rim ceMencTBa HHCJia, xapaKTepHbi Rim C 4 -rpynn b ceMencTBax Boraginaceae, 
Capparidaceae, Euphorbiaceae , hlh npe/tCTaBHTejiH Tonce BCTpenaiOTca tojilko 
b C 4 -(f)Jiope aMepHKaHCKoro KOHTHHeHTa (Ta6n. 2). H3 15 ceMencTB flByzjojibHbix, b ko- 
TOpLIX HaHAeHLI npeACTaBHTeJIH C 4 -CHH/jpOMa, ^OMHHHpyiOmHe B aMepHKaHCKOH 
C 4 -(J)Jiope ceMencTBa Asteraceae, Boraginaceae, Capparidaceae, Euphorbiaceae otho- 
CHTC5I K HHCJiy MOJIOflbIX H paCIHHpJHOmHXCfl, a 6a30B0e /JJI5I eBpa3HHCKOH C 4 -(J)JIOpLI 
ceM. Chenopodiaceae , HaoOopoT, k HHCJiy 6ojiee flpeBHHx h 6ojiee hjih MeHee 3aKOHcep- 
BHpoBaHHLix (Sage et al., 1999b; Sage, 2001 ; Ehleringer, 2005). KaK noTeHijHajibHbiH hc- 
tohhhk hoblix C 4 -bh/job oco6oro BHHMaHHH 6e3ycjiOBHO 3acny>KHBaeT ceM. Asteraceae : 
HajiHHHe b HeM MOJio/jLix, Olictpo pa3BHBaiomHxca (J)HjioreHeTHHecKHx BeTBen xoporno 
coneTaeTCH c JiHTepaTypHbiMH CBe/teHHsiMH o 6ojilihom pe3epBe npoMe)KyTOHHbix 
C 3 /C 4 -bhaob, ACMOHCTpHpyiomHx pa3HOo6pa3He CTpyKTypHbix BapnaHTOB h 6hoxhmh- 
necKOH cneitH(J)HKH (Monson, 1996, 2003; McKown et al., 2005; McKown, Dengler, 
2007; Muhaidat et al., 2007). 3to ccmchctbo HrpaeT BancHyio pojib b (J)opMHpoBaHHH 
TpaBHHbix 6homob (npepHH h naMn) aMepHKaHCKoro KOHTHHeHTa (Stromberg, 2004, 
2005; Anderson, 2006). Bo3pacT othx okochctcm oueHHBaeTca KaK 6ojiee mojio/joh 
(2 MJIH JieT) OTHOCHTeJIbHO TpaBHHblX 6HOMOB eBpa3HHCKOTO KOHTHHeHTa (5 — 6 MJIH 

jieT) (Cerling et al., 1998; Retallack, 2001, 2004; Bradencamp, 2002; Traverse, 2007). 

TeMa o^cHBJieHHOH a HCKyccnn b jiHTepaType — B03pacT NAD-ME h NADP-ME-Ba- 
pnaHTOB C 4 -cHHApoMa, hx 3BOJiiouHOHHbie B3aHMooTHomeHHH. Cym no pacnpocTpaHe- 
hhk) 3thx BapnaHTOB no (J)HJiaM ceM. Chenopodiaceae c 6ojiee hjih MeHee tohho ycTa- 
HOBJieHHLiM B03pacTOM (EonaHiieB, 1969), NAD-ME-6 hoxhmhhcckhh BapnaHT CTaprne, 
neM NADP-ME (Ta6n. 3). Ero B03pacT oijeHHBaeTCJi no B03pacTy ceKijHH Caroxylon po- 
fla Salsola , k KOTopon othochtch 6ojiee 100 bh/job, npe/jcTaBHTejieH NAD-ME-6 hoxh- 
MHnecKoro BapHanra. CornacHo othm MaTepnanaM, nonBJieHHe NAD-ME-cHH/tpo- 
Ma AarapyeTcn HanajioM hjih cepe/jHHOH MHOiteHa (Sage, 2001, 2004). Bo3pacT 
NADP-ME-cHH,ztpoMa o6lihho oiteHHBaeTcn no B03pacTy cckuhh Coccosalsola h Salso¬ 
la po/ja Salsola , b KOTopbix Bee bh/jli othocjitcji k npe/tcTaBHTejuiM 3Toro CHHnpoMa 
(Ta6n. 3). BpeMeHeM nonBJieHHn NADP-ME-cHH/jpoMa rjix eBpa3HHCKoro h atjjpHKaH- 
ckoto KOHTHHeHTOB onpe/jeneH rniHoijeH, mcctom — panoH KpacHoro Mopn, OTKyna bh- 
Ali motjih 6biCTpo pacnpocTpaHHTbcn Ha TeppHTopHH o6ohx kohthhchtob: EBpa3HH h 
A(J) pHKH (Pyankov et al., 2002). TaKHM >Ke BpeMeHHbiM HHTepBajiOM ^arapyeTcn bo3hhk- 
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TAEJ1HUA 3 

BpeMH H MeCTO (J)OpMHpOBaHHH (J)OTOCHHTeTHHeCKHX CHHflpOMOB Ha eBpa 3 HHCKOM 
h aMepwKaHcKOM KOHTHHeHTax, hx TaKcoHOMHHecKoe pacnpocTpaHeHHe 
b ceMewcTBax Chenopodiaceae h Asteraceae 


BnoxHMHHecKHe 
THnbI (J)OTOCHHTe3a 

Chenopodiaceae* 

Asteraceae** 

BpeMJi n MecTO 
npOHCXO)KHeHHH 

pon H CeKUMH (MHCJIO 
H3yneHHbIX BHJtOB) 

BpeMfl H MeCTO 
npoHcxoacneHHH 

pOU H CeKUHH (HHCJIO 
H3yMeHHbIX BHilOB) 

C 3 -CHH,ZtpOM 

C 4 , NAD-ME 

Hhxchhm Men; 

ToHJiBaHa 

(ABCTpaJlHfl) 

MnoueH; 
ABCTpaJIHa, A3HH 
KbKHafl A<J)pnKa 

Chenopodium 

Atriplex (60) 

Suaeda (40) 

Atriplex (111) 

Suaeda (58) 

Salsola : 

Caroxilon (8) 
Malpigipila (3) 
Cardiandra (4) 
Belanthera (2) 
Climacoptera (33) 
Halocharis (13) 
Halanthium (3) 
Petrosimonia (2) 
Gamanthus (5) 


Flaveria (20) 

C 4 , NADP-ME 

rijiHoueH; 
riepeflHaa A3Ha, 
KpacHoe Mope 

Kochia (10) 

Bassia (5) 

Salsola : 

Coccosalsola (15) 
Salsola (10) 
Horaninovia (7) 
Camphorosma (10) 
Londesia (1) 

rijmoueH; 
lOxcHaa MeKCHKa 

Flaveria (4) 

Pectis (100) 

Neuractis (1+) 
Glossocardia (12) 
Isostigma (13) 
Eryngiophyllum = 
Chrysanthellum (13) 


n p h m e h a h h e. «*» — naHHbie H3 pa6oi: EonaHueB, 1969; Fisheret al., 1997; Sage et al., 1999b; Pyankov et al., 2001. 
«**» — naHHbie H3 pa6on Peter, Katinas, 2003; McKown et al., 2005; McKown, Dengler, 2007; Muhaidat et al., 2007. 


HOBeHne bh/job NADP-ME-BapnaHTa cHH/jpoMa Ha aMepHKaHCKOM KOHTHHeHTe, b Kane- 
CTBe MecTa npeflnojiaraeTca lOflCHaa MeKCHKa (flaHHbie Rim po/ja Flaveria, Asteraceae: 
McKown et al., 2005). IIo NAD-ME-cHH/jpoMy aMepHKaHCKoro KOHTHHeHTa jx&h- 
hlix HeAOCTaTOHHo no BnojiHe oObhchhmlim npHHHHaM. Pe^KHe ero npeflCTaBHTejm Ha 
otom KOHTHHeHTe othocatca k po/jaM Amaranthus (Amaranthaceae) h Cleome ( Cappari - 
daceae) (Dengler, Nelson, 1999). Hx (JiHJioreHeTHnecKHH B 03 pacT h po/jHHy eme npe/j- 

CTOHT BblflCHHTb. 

Bonpoc o npHHHHax CTOJib pa3HOH npe/^CTaBjieHHOCTH NAD-ME h NADP-ME-Ba- 
pnaHTOB b C 4 -(J)Jiopax CTaporo h Hoboto CBeTa b jimepaType cboahtch k aHajiH3y hc- 
tophh apH/jH 3 aijHH KOHTHHeHTOB (Kellogg, 1999; Stromberg, 2005). Ecjih npHH5m> 
npeAnojio^ceHHe o mojio/jocth aMepHKaHCKOM C 4 -(f)jiopbi OTHocHTejibHO eBpa3HHCKOH 
(Anderson, 2006; Traverse, 2007) h KopoHapHoro NADP-ME-cHH/jpoMa oraocHTejib- 
ho NAD-ME (raMajien h /jp., 1992; Sage, 2001; Pyankov et al., 2001, 2002), o6cyac- 
/jeHHe ^ojdkho 6biTb nepeHeceHO b nnocKOCTb KJiHMaTHnecKHx pa3JiHHHH MHoueHa, 
njiHoueHa h nneHCTOueHa Ha eBpa3HHCKOM h aMepHKaHCKOM KOHTHHeHTax. Hcnojib3o- 
BaHHe MOJieKyjiapHO-reHeTHHecKHx noflxoflOB noKa3ajio cpaBHHTejibHyio jiencocTb no- 
BTopHbix BcnbiuieK C 4 -cHHApoMa Ha 6a3e C 3 hjih C 3 /C 4 -npeflmecTBeHHHKOB b o/jhhx 
h Tex ace (JiHJioreHeTHHecHx jihhhhx (Kellogg, 1999, 2001; Monson, 2003; McKown 
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et al., 2005; McKown, Dengler, 2007). npHHHHOH MHoroKpaTHbix peijHflHBOB C 4 -chha- 
poMa Ha 6a3e KopHeBbix TaxcoHOB MorjiH 6 litl noBTopniomHecH nonocbi apH/jH3a- 
Uhh KJiHMaTa b HeoreHe. Ohh, hccomhchho, 6lijih pa3HbiMH no hhtchchbhocth h Macm- 
Ta6y. Cyan no npHBeAeHHbiM /taHHbiM, Kaac/jbiH HOBbiH peijHflHB BOBce He TpeOyeT 
o6H3aTejiLHon Mnrpaunn C 4 -bh/job H3 flpyrHx OoTaHnnecKnx pernoHOB, oOjiacTen hjih 
KOHTHH eHTOB, oh mohcct 6litl nojiHOCTLio o6ecneneH h npe/iCTaBHTejiHMH mccthoh 

(J)JIOpbI. 


npOMe»CyTOHHbIH 3Tan CTaHOBJieHHH C 4 -CHHflpOMa 
HJIH HOBbiH Tlin TpaB H TpaBHHbIX GliOMOB? 

Ha aMepHKaHCKOM KOHTHHeHTe HaiifleHbi TpaBbi, coneTaiomHe KopoHapHyio aHaTO- 
mhk) c npH3HaKaMH npoABHHyToro BapnaHTa anonjiacTHon 3arpy3KH (J)jio3mli c ynacTH- 
eM transfer cells (raMajien, 2008; pHc. 3). Bo3mo^chli jxbsl HanpaBJieHHH HHTepnpeTaijHH 
TaKOH KOMOHHaUHH npH3HaKOB. 

Te bh/jbi po/ja Flaveria (Asteraceae), y KOTopbix HaH^eHO 3to coneTaHHe, no cobo- 
KynHOCTH CTpyKTypHLIX H 6HOXHMHHeCKHX npH3HaKOB OTHOCHTCH K rpynne npOMOKy- 
tohhlix C 3 /C 4 hjih C 4 -noAo6Hbix bh/job (F. anomala, F. brownii, F. kochiana ), KOTopbie 
HMeioT jih6o HenojiHbiH Ha6op npH3HaKOB C 4 -pacTeHHH, jih6o 3th npH3HaKH BbipaaceHbi 
He /jocTaTOHHo hcho (Holaday et al., 1984; Monson, 1996, 2003; Thole, Rawsthome, 
2003; McKown et al., 2005; McKown, Dengler, 2007). no3TOMy, bo3mohcho, h coneTa- 
Hne c THnHHHbiM jum C 3 -TpaB anonjiacTHWM BapnaHTOM 3arpy3KH (Juioomm, Tpe6yiomHM 
onpeAejieHHOH CTpyKTypbi TepMHHajibHbix nynKOB (pnc. 3, a, 6) h HajiHHHH cnyTHHKOB 
3aKpbiToro THna (transfer cells, pnc. 3, e), MoxceT paccMaTpHBaTbca b KOHTeKCTe npoMe- 
^cyTOHHocTH bhaob Menc^y THnHHHbiMH C 3 h C 4 -TpaBaMH (raMajien, 2008). TpaHHuapac- 
npocTpaHeHH5i C 3 h C 4 -TpaB npoxo/jHT no 40-m HinpoTaM: C 4 -TpaBbi AOMHHHpyiOT 
b TpaBHHbix 6noMax hh3khx ninpoT (caBaHHbi, conoHnaKH, acapKHe nycTbiHH), C 3 — 
b aHajiorHHHbix 6noMax bbicokhx ninpoT (cTenn, npepHH, Jiyra) (raMajien, 2008). Tpa- 
bm c npoMencyTOHHbiM a/janTHBHbiM ranoM cjie/jOBajio 6bi paccMaTpHBaTb KaK 3aHH- 
Maiomne npoMeacyTOHHoe noJioaceHHe, t. e. no3HUHOHHpyiomHMHCH b 30He 40-x ninpoT 
(pnc. 1). PeajibHbie 3KOCHCTeMHbie no3HijHH TpaB, othochmbix k rpynne npoMeacyTon- 
HblX C 3 /C 4 -BH/JOB, COOTBeTCTByiOT TaKOMy npe/tnOJIOHCeHHK). BoJIblHHHCTBO H3 bh/job 
3toh rpynnbi, /teHCTBHTejibHO, TeppHTopnajibHO CBH3aHbi c norpaHHHHOH nojiocoii mok- 
Jiy TpaBHHbIMH 6HOMaMH BbICOKHX H HH3KHX HIHpOT. 

HHaH BepcHH MOHceT 6biTb nocTpoeHa Ha pa3HHue b obojiiouhohhom B03pacTe C 3 h 
C 4 -TpaB. HMeeTCH mhoto apryMeHTOB cnmaTb C 3 -TpaBbi rpynnoH obojhouhohho 6ojiee 
hjih MeHee 3aBepmeHHOH (raMajien, 2004, 2008), a C 4 -TpaBbi paccMaTpHBaTb kslk rpyn- 
ny, CTaHOBJieHHe h pacniHpeHHe KOTopon npo/jojDKaeTCH (Edwards, Ku, 1987; Sage, 
2004, 2005; Ehleringer, 2005). B 3tom cjiynae npoMeacyTOHHOCTb hjih He hbhoctb npn- 
3HaKOB MOHceT TpaKTOBaTbCH Kax noKa3aTejib He3aBepmeHH0CTH (J)opMnpoBaHHH C 4 -chh- 
ApoMa b KOHKpeTHbix (J)HJioreHeTHHecKHX jihhhhx TpaB (Ehleringer, Monson, 1993; 
Monson, 1996, 2003; Monson, Rawsthome, 2000; Thole, Rawsthome, 2003), b tom hhc- 
jie h b Tex, KOTopwe OTMeneHbi KOM6HHauneH 3Toro eme He nojiHocTbio cocTOHBinerocH 
cHH^poMa c npoABHHyTbiM THnoM anonjiacTHon 3arpy3KH (Jmo3Mbi (raMajien, 2004). 
CTpyKTypHan obojhouhh b 3thx HanpaBJieHHnx Toace /jocTaTOHHO caMOCTOHTejibHa (xaK 
h b cjiynae c C 4 -chhapomom h cyKKyjieHTHOCTbio jihctbcb). YHHTbiBaH, hto C 4 -chhapom 
cTan OTBeTOM Ha apHAH3aitHio cpe/jbi b HeoreHe, a anonnacTHbiH — Ha noxono/jaHHe 
KJiHMaTa Tor/ja )Ke (raMajien, 2004, 2008), Taxan KOM6nHaijH5i MO)KeT 6biTb aKTyajibHOH 
b ycnoBHHX 3KCTpeMajibHbix no o6eHM rpynnaM (J)aKTopoB. B nocjie/jHeM cjiynae rpynny 
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TpaB KOMSHHHpoBaHHoro C 3 /C 4 -aAanTHBHoro rana cjie/jOBajio 6bi paccMaTpHBaTb KaK 
caMOCTOHTejibHyK) BeTBb 3BOJIIOUHH, HMeiomyio nepcneKTHBbi pacmHpeHHfl b 6y,zjymeM 
pacraTejibHOM noKpoBe nnaHeTbi (raMajien, 2008). 

nepBaa rnnoTe3a ABjuieTCfl 3KOJiorHHecKOH, 6a3HpyiomeHC5i Ha np0Me)KyT04H0cra 
3KOTOIIOB, o6l>HCHHK)meH npOMOKyTOHHOCTL CTpyKTypHO-(J)yHKUHOHaJIbHbIX npH3Ha- 
kob. BTopaa — 3BOJHOUHOHHa;i, ocHOBaHHaa Ha pa3BHTHH 4>HJioreHeraHecKoro PTO C 3 
H C 4 -TpaB H IIOJIOflCeHHH C 3 /C 4 -BHflOB B HCM, HpOMOKyTOHHOM He nO OKOHHaTCJIbHOMy 
pe3yjibTaTy, a no TeicymeMy 3Tany a/janToreHe3a b KOHKperabix (J)HJiax. OneBH^HO, hto 
o6e rHnoTe3w He nporaBopenaT /tpyr flpyry, xora h pa3JiHHaioTC5i. OcoOeHHO B3nnmoM 
Ha 6y/tymee 3 toh rpynnbi TpaB: corjiacHO nepBon, Bee npoMOKyTOHHbie C 3 /C 4 -bh/ji>i 
HM eiOT uiaHC co BpeMeHeM nepenra b CTaTyc C 4 -pacTeHHH, no BTopoH — ohh o6pa3yK)T 
Bnojrne caMocTOflTejibHMH a/ianraBHbiH ran TpaB, BCJie^CTBne nero mohcct 6biTb yBejin- 
neHo pa3Hoo6pa3He BapnaHTOB cTpyKTypHO-(J)yHKu;HOHajibHOH opraHH3au,HH TpaB. 
Tpynna TpaB c KOMOHHnpoBaHHbiM HaOopoM C 3 /C 4 -npH3HaKOB 3anMeT «cBoe», t. e. 
CBOHCTBeHHOe TOJIbKO eft MeCTO H B 3BOJHOU.HOHHOM pflfly, H Ha TCKymeM cpe3e 3KOJIOTH- 
necKoro pa3HOo6pa3H5i TpaB. 

AHajiH3 BCTpenaeMOCTH bh/job, othochmbix k C 3 /C 4 -npoMe^cyTOHHbiM TpaBaM, noxa- 
3bIBaeT, HTO Ha aMepHKaHCKOM KOHTHHeHTe OHH npe/JCTaBJieHbl 66jIbIHHM 4HCJI0M BH- 

Aob, neM Ha eBpa3HHCKOM (Monson, 1996, 2003; McKown et al., 2005; McKown, Deng- 
ler, 2007, h /jp.). npHHHHoft mohcct 6biTb jih6o hhoh B03pacT aMepHKaHCKHx TpaBflHbix 
6homob (cKopee 6ojiee Mojio/joft), jih6o pa3Haa b /jeTajwx jikhomuksl KJiHMaranecKHx 
(J)aKTopoB b HeoreHe Ha 3thx KOHraHeHTax. riocKOJibicy o6e npHHHHbi B3aHM0CB5i3aHbi, 
HMeeT cMbicn paccMaTpHBaTb hx BMecTe. He o6^3aTejibHo rjio6ajibHbie, jxajKe perno- 
HajibHbie pa3JiHHH5i BpeMeHHoro rpa(J)HKa apHAH3auHH hjih KOH(J)Hrypan,HH apH^Hbix 3oh 
Ha KOHTHHeHTaX MOTJIH CTaTb HCTOHHHKOM pa3JIHHHH B03paCTa H TaKCOHOMHHeCKOTO 
cocTaBa rpynn TpaB, oraocnMbix k pa3HbiM BapnaHTaM C 3 , C 3 /C 4 h C 4 -chh/jpomob. 


Pe3yjibTaTbi cpaBHemiH C 4 -TpaB CTaporo h Hoboto CBeTa 

CpaBHeHHe cnncoHHoro cocTaBa C 4 -(Jmop eBpa3HftcKoro h aMepHKaHCKoro kohth- 
HeHTOB noATBep^cAaeT hx He3aBHCHMoe npoHcxoflc/jeHHe no/* KOHTpojieM H3MeHeHHft 
KJiHMaTa njiaHerai (Ta6ji. 2). KjiHMaranecKHft napajuiejiH3M sbojhouhh C 3 -TpaB cjiomiee 
AOKa3yeM b cba3h c MeHbineft pa3o6meHHocTbio TeppHTopnft nx oGHTamw. 

CnncoK ceMencTB b Ta6ji. 2 nocTpoeH b xpoHOJiorHnecKOM nopa/jKe ot CTapbix k 6o- 
jiee MOJioAbiM (AaHHbie Paleobiology Database, http://flatpebble.nceas.ucsb.edu; Fossil 
Record 2, http://palaeo.gly.bris.ac.uk/frwhole/FR2.html). Cyj\% no CMememno aMepn- 
KaHCKHx poaob k HHmieft nacra Ta6jmijbi, C 4 -(Jmopa Hoboto CBeTa b ijejioM MOJioace, 
neM C 4 -(|)Jiopa CTaporo CBeTa. 

C 4 -(f)Jiopa Hoboto CBeTa cneijH(J)HHHee, neM C 4 -(J)Jiopa CTaporo CBeTa. HanpHMep, 
C 4 -npeACTaBHTejiH ceMeftcTB Asteraceae h Boraginaceae noica He Haft/jeHbi Ha hhbix, 
KpoMe aMepHKaHCKoro, KOHraHeHTax. 

BojibuiHHCTBO aMepHKaHCKHx bhaob C 4 -TpaB npe/jCTaBJieHbi BapnaHTOM la (aTpnn- 
jieKOHAHbin, NADP-ME: Ta6ji. 2), paccMaTpnBaeMbiM xax 3 bojik)ljhohho npoABHHyTbift 
(Sage et al., 1999b; Peter, Katinas, 2003; Muhaidat et al., 2007). Cpe/jH npe/jcTaBHTejieft 
C 4 -(J)Jiop CTaporo CBeTa 3 tot ran pe^ox. 

Ha6op BapHaHTOB KopoHapHoft aHaTOMnn, onncaHHbift rjiz eBpa3HftcKoro KOHraHeH- 
Ta Ha MaTepnajie npe/jcTaBHTejieft Chenopodiaceae, cymecTBeHHo He orannaeTCfl ot 
ycTaHOBJieHHoro Ha MaTepnajie npeACTaBHTejieft Asteraceae ajih aMepHKaHCKoro. Hx 
CTpyKTypHbie paflbi OTpax<aK)T yBejiHHeHHe o6i>eMa B0A03anacaHHfl h peopraHH3amno 
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B CB5I3H C 3THM BCeX OCTaJIbHbIX TKaHCH JIHCTa, B TOM HHCJie H KOpOHbl, B OTBCT Ha apHflH- 
3aU.HK) KJIHMaTa. )KeCTKOH CBH3H MOK/jy CTpyKTypOH KOpOHLI H BapnaHTaMH (J)OTOCHHTe- 
THnecKoro MeTa6ojiH3Ma He OTMeneHO, KOM6HHHpoBaHHe npH3HaKOB HaH/jeHo Ha MaTe- 
pnajie npe/^CTaBHTejieH C 4 -(jmop o6ohx kohthhchtob. 

fljiH aMepHKaHCKHx C 3 /C 4 -bh/job noKa3aHa B03MomiocTb coneTaHHa KopoHapHOH 
aHaTOMHH Me30(J)HJIJia C TepMHHaJIbHOH (J)JI03M0H 3aKpbITOrO THna. Taicafl KOM6HHaL(H5I 
npH3HaKOB noxa HaH/jeHa tojibko cpe/jH npeflCTaBHTejieii ceM. Asteraceae , Hbe /jomhhh- 
poBaHHe HBJiHeTCH HaH6ojiee cymecTBeHHbiM OTJiHHHTejibHbiM npH3HaKOM npepHH h 
naMn Hoboto CBeTa (Bradencamp et al., 2002; Anderson, 2006; Stromberg et al., 2007). 
TpaBbi 3toh rpynnbi bo3mo)kho paccMaTpHBaTb kslk aflanraBHbiH ran, hohbhbuihhch He 
paHee njieHCToueHa b nonoce MOK/jy 3ohbmh o6HTaHH5i thhhhhbix C 3 h C 4 -TpaB (40-e 
ninpoTbi). no HHCJiy bxo/uhuhx bh#ob rpynna noxa Majia, ho ee pocT Ka)KeTC a Bnojme 
BepOflTHbIM. ,fl[aHHbie O CpaBHHTCJlbHOH MOJIOflOCTH aMepHKaHCKHx npepHH (othoch- 
TejibHO eBpa3HHCKHx CTenen) h npo/jojDKaiomeHCfl hx 3KcnaHCHH (Traverse, 2007) coot- 
BeTCTByiOT TaKOMy /jonymeHHio. 

npH3HaKH mojioaocth C 4 -TpaB Hoboto CBeTa xopouio corjiacoBaHbi MOK^y co6oh: 
npoflBHHyrbiH (aTpHnjieKOHAHbm) ran KpaHu-aHaTOMHH h NADP-ME-ran C 4 -MeTa6o- 
jiH3Ma y 6ojibuiHHCTBa bh/job, 6ojibmoe pa3Hoo6pa3He npoMe^cyroHHbix C 3 /C 4 -BapHaH- 
tob. Bh/u>i 3HAeMHHHbi jjjix aMepHKaHCKoro KOHTHHeHTa (Smith, Turner, 1975; Turner, 
1988) h oraocflTCfl k npoABHHyroMy ceMencTBy flByzjojibHbix. HaKOHeu, ohh flOMHHHpyiOT 
b TpaB5iHbix,6HOMax, HaxoAHmHxcH b (J)a3e 3KcnaHCHH (Anderson, 2006; Traverse, 2007). 

He HCKjnoHeHo, hto noAo6Hbie TpaBbi h TpaB^Hbie 6 hombi b 6yzjymeM MoryT He3aBH- 
chmo noHBHTbca h Ha flpyrax KOHTHHeHTax. nepeHOc c aMepHKaHCKoro MajioBepo^TeH 
no npHHHHe 6 ojibhioh yzjajieHHOcra KOHTHHeHTa ot flpyrnx Ha uinpoTax pacnpocTpaHe- 
hhh C 4 h C 3 /C 4 -(J)Jiop. Ha6opy npoMeacyTOHHbix C 3 /C 4 -npH3HaKOB motjih 6bi OTBenara 
npeACTaBHTejiH HeKOTopbix CTenHbix 6 homob Boctohhoh Ch6hph, HanpHMep (J)hjih(J)o- 
jineBbix CTenen ,fl(aypHH. KjiHMaranecKHe xapaKTepncraKH orax paHOHOB He cootbctct- 
ByioT apeany HacTo^men C 4 -(J)Jiopbi, ohh 6jiH^ce k nonoce o6HTaHH5i npoMeacyTOHHbix 
C 3 /C 4 -bh/job (pnc. 1). 


Bjiaro^apHocra 

Abtopm nojib3yiOTCH cjiynaeM Bbipa3HTb 6jiaroflapHOCTb KOJiJieraM, pa3flejiHBiHHM 
C HHMH pa/JOCTH H TpyflHOCTH 3KCne,H,HIJ,HOHHbIX pa60T B Cpe/JHeH A3HH, ApMeHHH, 
MoHTOJIHH, pOCCHHCKHM H 3ana,ZJHbIM HCCJieflOBaTeJIflM, HMeBIHHM B03MOHCHOCTB CO- 
TpyAHHnaTb no TeMaraKe skojiothh h sbojhoijhh C 4 -pacTeHHH. 
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SUMMARY 

Comparative analysis of the origin, distribution and diversity of the structural and biochemical va¬ 
riants of C 4 syndrome on the continents of the Old and New World is made. The similarity of evolutio¬ 
nary series is shown in taxonomical groups of the Chenopodiaceae and Asteraceae families basoc for 
C 4 floras of Eurasia and America. The mechanisms of the C 4 herbs arising induced by climate aridisati- 
on in the Miocene, and the mechanisms of establishment and expansion of their herbaceous biomes on 
both continents are discussed. It is concluded that the roots of C 4 floras of the Old and New World are 
different but the direction of their evolution is common, and its results are similar in many respects. The 
mechanism to control temporal parallelism and similarities in evolutionary steps is suggested, namely 
global changes in the planet climate. The total effect of continent aridisation and increasing C0 2 deficit 
in the atmosphere is discussed in particular. The aged and structural and functional differences of C 4 
herbs, the specificities of biomes formed by them, and their relation to dynamics of climate changes in 
each of the continents are analyzed. 
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BnepBtie npHBOflHTCH cfihcok BoaopocjieH njiamcroHa p. AjiflaH b ee BepxHeM, cpe^HeM h hhxchcm Te- 
HeHHH. no ZiaHHWM BBTOpOB H JIHTepaTypHbIM HCTOHHHKaM, B IIJiaHKTOHe peKH BMHBJieHO 166 BHflOB BOflO- 
pocjieH. TaKcoHOMHHecKHH cocTaB 4 >HToruiaHKTOHa p. Aji^aH HBJiHeTCfl xapaKTepHtiM fljia ceBepHtix HeHa- 
pyineHHbix npoTOHHtix boaocmob. 

KjiioHeBE.ie cjioBa: (JjHTormaHKTOH, TaiccoHOMHHecKHH cocTaB, p. Aji/iaH. 

P. Aji/jaH — caMbiH KpynHbiH npHTOK p. JIem>i, no ajihhc h miomaflH BOAOc6opa bxo- 
/jht b hhcjio 15 KpynHenniHX pex A3naTCKoro cy6KOHTHHeHTa. fljiHHa peKH 2273 km, 
rnioma/jb 6accenHa 729 tlic. km 2 , cpe/jHHH to/joboh pacxoA bo/jm b ycTbe 5060 m 3 /c 
(BoAHbie.., 1995). B ajibrojiorHHecKOM OTHOineHnn p. AjiflaH H3yneHa He/jocTaTOHHo. 
Hmciotch CBeAeHHH o TaKcoHOMnnecKOM cocTaBe (JiHTonjiaHKTOHa, npenMymecTBeHHo 
cpeAHero TeneHHH peKH, b panoHe ycTbfl p. Man (851 km ot ycTMi p. Aji/jaH), nojiyneH- 
Hwe b pe3yjibTaTe o6pa6oTKH 37 npo6, co6paHHbix b aBrycTe—ceHT5i6pe 1950 r. (KoMa- 
peHKO, 1956). 

o6ecneHeHH5i 3HepreTHnecKHx noTpe6HocTen pa3BHBaiomeHC5i b pernoHe flo6bi- 
Baiomen ropHO-py/jHOH npoMbimjieHHOCTH Ha p. Aji/jaH h ee npnTOKax njiaHHpyeTca co- 
3AaHne KacKa^a T3C. B cba3h c 3thm ijejib pa6oTbi — H3yneHHe TaKCOHOMHnecKoro co- 
CTaBa (|)HTonjiaHKTOHa p. Aji/jaH jxo 3aperyjinpoBaHHH ee CTOKa. 


MaTepnaji h MeTO^HKa 

MaTepnajiOM rjix CTaTbH nocjiy)KHjiH c6opbi, BbinojiHeHHbie b mojie—aBrycTe 
2000 r. b BepxHeM TeneHHH Aji/jaHa (ot ycTba p. YHrpa jxo c. XaTbicrap, 1984—1729 km 
ot ycTLH p. Aji/jaH). /^aHHbie o (J)HTonjiaHKTOHe cpe^Hero TeneHHH Aji/jaHa npHBe/jeHbi 
no nyGjiHKauHH Jl. E. KoMapeHKO (1956). Hcnojib30BaHbi (j)OHflOBbie, paHee He ony6jin- 
KOBaHHbie MaTepnajibi HHcraTyTa 6nojiorn4ecKnx npo6jieM KpnojiHT030Hbi (HE11K) 
CO PAH, coSpaHHbie n. A. PeMnranjio n H. H. BacnjibeBon Ha 500 -khjiomctpobom 
ynacTKe HHmiero TeneHHfl p. Aji/jaH ot ycTba /jo c. fl^ce6apHKH-Xa^ (Hiojib 1987 r.). 06- 
paSoTKa MaTepnajia npoBe/jeHa b Jia6opaTopHH pacTHTejibHbix pecypcoB HEnK. ElpoSbi 
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(J)HTOiuiaHKTOHa 0T6npajin c noMombio njiaHKTOHHOH cera AnniTeHHa (ra3 JSfs 75) n koh- 
ueHTpHpoBaHHeM Ha MeM6paHHbix (JmjibTpax (c A^aMeTpoM nop 2.5 mkm) b jiHTopajiH 
h nejiarnajin boaocmob c noBepxHOCTHoro ropH30HTa boabi (0—0.3 m). Bcero co6paHO 
h o6pa6oTaHO 200 njiaHKTOHHbix npo6. MHKpocKonHpoBaHHe npenapaTOB npoBOAHJin 
c npHMeHeHHeM MHKpocKonoB «Laboval» h «01ympus BH-2» no o6menpnH;m>iM mcto- 
AHKaM. CnncoK BOAopocjien b ochobhom cocTaBJieH no cncTeMe, onyOjiHKOBaHHon 
C. n. BaccepoM c coaBT. (BoAopocjin.., 1989). Otacji Xanthophyta — no cncTeMe, nc- 
nojib 30 BaHHon H. H. BacnjibeBon (1987), Bacillariophyta — no cncTeMe, npe/yioaceH- 
hoh 3. H. rjie3ep c coaBT. (^naTOMOBbie.., 1988), Chrysophyta — no K. Starmach 
(1985). HaMn TaioKe ynTeHbi HMdomnecfl JinTepaTypHbie AaHHbie. 


Pe3yjibTaTbi h o6cyacAeHHe 

B njiaHKTOHe p. AjiAaH BbMBJieHo 166 bhaob BOAopocjien (199 TaxcoHOB paHroM hh- 
ace poAa, BKjnonaH HOMeHKJiaTypHbin ran BH/ja) n3 7 otacjiob, 10 KJiaccoB, 18 nop^AKOB, 
43 ceMencTB, 67 poAOB (cm. Ta6jinuy). Han6ojiee 6oraT no nncjiy bhaob otacji A^aTOMO- 
Bbix, 3a KOTopbiM cjieAyiOT 3ejieHbie n cnHe3ejieHbie; npeflCTaBHTejin HcejiT03ejieHbix, 
30JIOTHCTbIX, AHHO(J)nTOBbIX H KpaCHbIX HipaiOT MCHbUiyiO pojib (cm. Ta6jimjy). TaKOe 
cooTHomeHne pa3JiHHHbix (J)HJiyMOB xapaicrepHO Rim njiaHKTOHa rojiapKTnnecKnx peic, 
TeKymnx c lora Ha ceBep (KoMapeHKO, 1968; HanKOBCKaa, 1975; Tei^eH, 1985; Bacnjibe- 
Ba, 1989). Ha ypoBHe KJiaccoB no BHAOBOMy 6oraTCTBy BbmejweTCfl Pennatophyceae 
(64.7% bhaoboto cocTaBa), Conjugatophyceae (11.4%), Chlorophyceae (10.8%) 
n Hormogoniophyceae (6.6 %); Ha ypoBHe nopa/jKOB — Raphales (51.5 %), Arapha- 
les (13.2 %), Chlorococcales h Desmidiales (no 7.8 %). K Han6onee KpynHbiM no nncjiy 
bhaob ceMencTBaM othochtch Naviculaceae (15.0 % ot o6mero nncjia bhaob), Cymbel- 
laceae (10.8 %), Fragilariaceae (8.4 %), Achnanthaceae (7.2 %), Gomphonemataceae , 
Nitzschiaceae,Desmidiaceae (no 4.8 %), Oscillatoriaceae, Eunotiaceae (no 3.6 %), Dia- 
tomaceae , Closteriaceae (no 3.0 %). CocTaB ceMencTB n nx pojib b (J)HTomiaHKTOHe 
p. Aji/jaH cooTBeTCTByiOT TaKCOHOMnnecKOMy cneKTpy BOAopocjien njiaHKTOHa npoTon- 
hmx boaocmob BbicoKnx ninpoT n OTpaacaiOT, no mhchhio pwa BBTOpOB (KoflCOBa, Ko6a- 
HOBa, 1973; EpMOJiaeB, 1981; XapnTOHOB, 1981; Bopo6beBa, 1995), rojiapKTnnecKne 
nepTbi (J)jiop ceBepHoro nojiymapmi. 11 nepenHCJieHHbix Bbinie ceMencTB BKjnonaiOT 
b ce6a 115 bhaob (68.9 % bhaoboto cocTaBa), aojhi 25 oaho- h AByBHAOBbix ceMencTB 
cocTaBJiaeT 19.7 % ot o6mero nncjia bhaob. K BeAymHM poAaM (JmTonjiaHKTOHa otho- 
chtch Cymbella (17 bhaob), Navicula (13), Achnanthes (9), Gomphonema , Nitzschia (no 


CHCTeMaTHHeCKHH COCTaB (JjHTOIUraHKTOHa p. Aji^aH 



Hhcjio 

Aojih ot o6mero 

HHCJia BHflOB, % 

Oxneji 
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nopaflKOB 

ceMeficTB 
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1 

l 

2 

2 

3 

1.2 
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Xanthophyta 
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Bacillariophyta 
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Rhoclophyta 
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Chlorophyta 
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34 
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43 
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7), Cosmarium , Fragilaria , Eunotia (no 6), Synedra , Closterium (no 5). O/jho- h flByBH- 
/jOBbie poflM cocTaBJiaiOT 72.1 % ot o6mero nncjia po/jOB n BKjnonaioT 37.1 % BH/jOBoro 
cocTaBa. ripeo6jiaAaHHe MajioBH/joBbix po/jOB n ceMencTB xapaKTepHO ajih TaKCOHOMH- 
necKoro cneKTpa ceBepHbix (Jmop. riponopunn (Jmopbi 1 : 1.6 : 3.9 : 4.6 (oTHocHTejibHoe 
hhcjio ceMencTB, npHHHToe 3a 1 : cpe/jHee hhcjio po/jOB b ceMencTBe : cpe^Hee hhcjio bh- 
#ob b ceMencTBe : cpe/jHee hhcjio BHyipHBH/joBbix TaxcoHOB (BKJHonan HOMeHKJiarypHbiH 
ran BH.ua) b ceMencTBe). Po/jOBan HacbimeHHOCTb 2.5. BapHa6ejibH0CTb bujxsl 1.2. 

CocTaB Be/jymHx KJiaccoB h nopn/jKOB (J)HTonjiaHKTOHa o/umaKOB Ha npoTHHceHHH 
Been peKH. B hhcjio Han6ojiee KpynHbix no BHflOBOMy 6oraTCTBy ccmchctb Ha BepxHeM 
ynacTKe bxoaht Desmidiaceae , Selenastraceae , Nitzschiaceae, Oscillatoriaceae. 

Bhaoboh cocTaB BOAopocjien njiaHKTOHa p. Aji/jaH Ha pa3Hbix ynacTKax He o/jHopo- 
/jeH. B npe/jejiax BepxHero TeneHHH peKH oGHapynceHo 80 bh/job (87 TaxcoHOB paHroM 
HH^ce po/ja), b cpe^HeM TeneHHH — 79 (99), b hhhchcm — 87 (104). Koo(J)(|)HUHeHT cxojx - 
cTBa CepeHceHa (Sorensen, 1948) BH/joBoro cocTaBa (J)HTonjiaHKTOHa peKH HaH6ojibuiHH 
/yin ynacTKOB cpe/yiero h HHHCHero TeneHHH — 0.68. Cxo/jctbo cocTaBa njiaHKTOHHbix 
BOAopocjien HH^cHero h BepxHero Aji/jaHa (0.17), cpe/yiero h BepxHero (0.20) — hh3- 
Koe. 3 to o6ycjioBJieHo rH/jpojiorHnecKHMH oco6chhocthmh peKH: b BepxHeM TeneHHH 
Ajiash — THnHHHo ropHan pexa, co mhohccctbom noporoB h nepexaTOB h cxopocTbio 
TeneHHH 6ojiee 5 m/c. Cpe/jHee h HHmiee TeneHHe peKH HMeeT paBHHHHbm xapax- 
Tep, CKopocTb TeneHHH yMeHbinaeTCH, pexa chjibho MeaHApnpyeT, hohbjihiotch 3aBO- 
rh h npoTOKH — yBejiHHHBaeTCH pa3HOo6pa3He 6 hotohob. TH/jpojiorHnecKHMH ycjio- 
BHHMH Onpe^eJIHIOTCH TaKHe pa3JIHHHH B pOflOBOM COCTaBe (J)HTOnJiaHKTOHa BepxHero 
AjiflaHa h cpeAHero h HHHCHero TeneHHH peKH. Ha BepxHeM, ropHOM ynacTKe peKH bh#o- 
Boe pa3Hoo6pa3He THnnnHbix o6pacTarejieH H3 po/jOB Cymbella, Nitzschia , Gomphonema 
Bbirne, neM Ha ynacTKax c 6ojiee cnoKOHHbiM TeneHHeM. YBejinneHne nncjia bh/job o 6- 
pacTareneH b njiaHKTOHe peKH Bbi3BaHO B3MynHBaHHeM aohhbix oca/ycoB 6ypHbiM Te¬ 
neHHeM. 

11 bhaob BOAopocjien BCTpenaiOTCH b njiaHKTOHe p. Aji^aH Ha BceM ee npoTHHceHHH. 
3to flnaTOMOBbie H3 poaob Fragilaria , Synedra , Tabellaria , Navicula , Cocconeis , Euno¬ 
tia , Gomphonema , Epithemia (cm. Ta6jimjy). 

TaKHM o6pa30M, TaKcoHOMHnecKHH cneKTp (J)HTOiuiaHKTOHa p. Aji^aH xapaKTepeH 
AJiH jiOTHnecKHX njiaHKTOHHbix rpynnHpoBOK BOAopocjien, r/je b cbh3h c Gojibihoh Typ- 
6yjieHTHocTbio BbicoKa pojib 6eHT0CHbix (J)opM, niaBHbiM o6pa30M npe^cTaBHTejieH ot- 
AeJia Bacillariophyta. no cocTaBy Beflymnx po/jOB h ceMencTB (J)HTomiaHKTOH p. Aji/jaH 
HMeeT THnHHHbie nepra HeHapyuieHHbix ceBepHbix npoTOHHbix boaocmob. no bh/jo- 
BOMy cocTaBy (J)HTonjiaHKTOHa Aji/jaH neTKO pa3flejineTCH Ha BepxHHH ynacTOK, r/je pe- 
Ka HMeeT ropHbin xapaKTep, h ynacTOK cpe/yiero h HHHCHero TeneHHH — paBHHHHoro 
rana. 


CIIHCOK BHflOB OHTOnJIAHKTOHA p. AJIflAH 1 
CYANOPHYTA 

Kjiacc CHROOCOCCOPHYCEAE 
riopHAOK CHROOCOCCALES 

CeM. Synechococcaceae : Dactylococcopsis acicularis Lemm., H; ceM. Gloeocapsaceae : 
Gloeocapsa alpina Nag. emend. Brand, H; G. haematodes Kiitz., B; G. magma (Breb.) Kiitz. emend. Hollerb., H. 

Kjiacc HORMOGONJOPHYCEAE 


1 YnacTOK p. AjmaH h ro^bi cbopa: B — BepXHee TeneHHe, 2000 r.; C — cpejmee TeneHHe, 1950 r.; 
H — HH)KHee TeneHHe, 1987 r. 
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nopHflOK OSCJLLA TORI ALES 


CeM. Os dilator iaceae\ Oscillatoria inigna (Kiitz.) Gom.j H; O. planctonica Wolosz., B; O. subtilis- 
sima Kiitz., B; Spintlina spindinoides (Ghose) Geitl., B; Phormidium corium (Ag.) Gom., H; Phormidium sp., C. 

IlopJlflOK NOSTOCALES 

CeM. No stocaceae : Nostoc microscopicum Carm., C, H; ceM. Anabaenaceae : Anabaena aequalis 
Borge, B; A. augstumalis Schmidle, H; ceM. Aphanizomenonaceae: Aphanizomenon jlos-aquae (L.) 
Ralfs, H; ceM. Rivulariaceae: Calothrix braunii Bom. et Flah., C, H. 

DINOPHYTA 
Kjiacc DINOPHYCEA E 
nopHAOK P ERIDINI ALES 

CeM. Peridiniaceae : Peridinium cinctum (O. F. Mull.) Ehr., H; Ceratium hirundinella (O. F. Mull.) 
Schrank var. hirundinella , C; C. hirundinella var. robustum (Amb.) Bachm., C, H. 

CHRYSOPHYTA 
Kjiacc CHR YSOPHYCEAE 
IIopJlflOK OCHROMONADALES 

CeM. Dinobryonaceae : Dinobryon cylindricum Imh., B; D. divergens Imh., B. 

XANTHOPHYTA 

Kjiacc XA NTHO TRICHOP YCEA E 
IlopJmoK TRIBONEMA TALES 

CeM. Tribonemataceae : Tribonema aequale Pasch., C; T. elegans Pasch., B; T. vulgare Pasch., C, H. 

BA CILLARIOPHYTA 
Kjiacc CENTROPHYCEAE 
FlopjIflOK THALASSIOSIRALES 
CeM. Stephan odiscaceae: Stephanodiscus sp., H. 

UopmoK MELOSIRALES 

CeM. Me l os iraceae: Melosira varians Ag., B; ceM. Au lac os iraceae: Aulacosira italica (Kiitz.) 
Simonsen var. valida (Grun.) Simonsen, H. 

Knacc PENN A TOPHYCEAE 
IlopJlflOK ARAPHALES 

CeM. Fragilariaceae : Fragilaria atomus Hust., B; F. capucina Desm., C; F. construens (Ehr.) Grun., 
C, H; F. intermedia Gran., B; F. pinnata Ehr., C, H; F. virescens Ralfs var. virescens , B, C, H; F. virescens var. 
inaequidentata Lagerst., H; Synedra acus Kiitz. var. acus, C, H; S. acus var. angustissima Gran., C, H; S. gou- 
lardii (Breb.) Gran. var. goulardii, C, H; S. goulardii var. telezkoensis Poretzky, C, H; S. minuscula Grun., B, 
C, H; S. tabulata (Ag.) Kiitz. var. tabulate, B, C; S. tabulata var. acuminata Gran., H; S. ulna (Nitzsch.) Ehr. 
var. ulna, B, C, H; S. ulna var. amphyrhynchus (Ehr.) Gran., B, C, H; S. ulna var. danica (Kiitz.) Gran., C, H; 
S. ulna var. oxyrhynchus (Kiitz.) V. H., B; S. ulna var. oxyrhynclnts (Kiitz.) V. H. /. mediocontracta Forti, 
C, H; Asterionella formosa Hass., C, H; A. gracillima (.Hantzsch ) Heib., H; Hannaea arcus (Ehr.) Patr. var. ar¬ 
cus , C, H; H. arcus var. linearis (Holmboe) Patr., C, H; ceM. Diatom a c e a e: Diatoma anceps (Ehr.) Kirchn., 
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B; D. elongatum (Lyngb.) Ag. var. tenuis (Ag.) V. H., B, C; D. hiemale (Lyngb.) Heib. var. hiemale, B; D. hie- 
male var. mesodon (Ehr.) Grun., C; D. vulgare Bory, H; Meridian circulare Ag., B, H; ceM. Tabellaria- 
ceae\ Tabellaria fenestrata (Lyngb.) Kiitz. war. fenestrata , C, H; T. fenestrata var. intermedia Grun., B, H; 
T.flocculosa (Roth) Kiitz., B, C, H; Tetracyclus rupestris (A. Br.) Grun., H. 

nopHflOK RAP HALES 

CeM. Na viculaceae : Navicula ctyptocephala Kiitz. var. ayptocephala, B', C, H; N. ciyptocephala var. 
intermedia Grun., B; N. ayptocephala var. veneta (Kiitz.) Grun., H; N. cuspidata Kiitz., C; N. dicephala (Ehr.) 
W. Sm., B; N. exigua (Greg.) 0. Miill., B; N. incerta Grun., C, H; N. longirostris Hust., B; N. placentula (Ehr.) 
Grun. f minuta Boye P., H; N. placentula f rostrata A. Mayer, C; N. pupula Kiitz. var. capitata Hust., C; 
N. pusio CL, B; N. radiosa Kiitz., B, C, H; N. reinhardtii (Grun.) Cl., C, H; N. rotaenia (Rabenh.) Grun., B; 
N. tuscula (Ehr.) Grun., C; Stauroneis anceps Ehr., C; S. phoenicenteron Ehr., C, H; Gyrosigma acuminatum 
(Kiitz.) Rabenh. var. acuminatum , C; G. acuminatum var. gallicum Grun,, H; Pinnularia episcopalis Cl., C, H; 
P. gibba Ehr., C, H; Diploneis ovalis (Hilse) Cl., C, H; Neidium affine (Ehr.) Cl. var. amphirhynchus (Ehr.) CL, 
C; N. bisulcatum (Lagerst.) CL, C, H; N. iridis (Ehr.) CL. var. amphigomphus (Ehr.) V. H., C, H; N. productum 
(W. Sm.) CL, C, H; ceM. Achnanthaceae : Cocconeis pediculus Ehr., B; C. placentula Ehr. var. placentu- 
la , B, C, H; C. placentula var. euglypta (Ehr.) CL, C, H; C. placentula var. intermedia (Herib. et Perag.) CL, C; 
C. placentula var. rouxii (Brun et Herib.) CL, C, H; Achnanthes affiinis Grun., C, H; A. borealis A. CL, H; 
A. exigua Grun., B; A. hungarica Grun., C; A. kryophila Boye P., C, H; A. lanceolata (Breb.) Grun. var. lance- 
olata , H; A. lanceolata var. rostrata (0str.) Hust., C; A. linearis (W. Sm.) Grun., C, H; A. minutissima Kiitz. 
var. minutissima , H; A. minutissima var. cryptocephala Grun:, B; Rhoicosphenia curvata (Kiitz.) Grun., C, H; 
ceM. Eunotiaceae: Eunotia arcus Ehr., B; E. exigua (Breb.) Rabenh., C, H; E. fallaxA . CL var. gracillima 
Krasske, C, H; E. lunaris (Ehr.) Grun., B, C, H; E. pectinalis (Dillw.? Kiitz.) Rabenh. var. minor (Kiitz.) Ra¬ 
benh./ impressa (Ehr.) Hust., C, H; E. praerupta Ehr. var .praerupta, C, H; E. praerupta var. bidens (W. Sm.) 
Grun., C; ceM. Cy mb ell aceae: Cymbella affiinis Kiitz., H; C. amphicephala Nag., B; C. amphyoxys (Kiitz.) 
Grun., B; C. australica A. S., B; C. cistula (Hemp.) Grun. var. cistula, C, H; C. cistula var. arctica Lagerst., H; 
C. gracilis (Rabenh.) CL, C, H; C. lanceolata (Ehr.) V. H., B; C. microcephala Grun., B; C. minuta Hilse ex 
Rabh. var. silesiaca (Bleisch ex Rabh.) Reim., B; C. naviculiformis Auersw., B; C. pusilla Grun., B; C. sinuata 
Greg., B; C. stuxbergii CL var. sibirica Wisl., C; C. stuxbergii var. intermedia Wisl., C; C. tumida (Breb.) 
V. H., B, H; C. tumidula Grun., C, H; C. turgida (Greg.) CL, C, H; C. ventricosa Kiitz. var. ventricosa , B, C, H; 
C. ventricosa var. hankensis Skv., C, H; Amphora ovalis Kiitz., C, H; ceM. Gomphonemataceae: Gomp- 
honema acuminatum Ehr. var. acuminatum , C; G. acuminatum var. brebissonii (Kiitz.) CL, C; G. acuminatum 
var. trigonocephalum (Ehr.) Grun., C; G. constrictum Ehr. var. constriction, B, C, H; G. constrictum var. capi- 
tatum (Ehr.) CL, H; G. intricatum Kiitz. var.pumilum Grun., B; G. longiceps Ehr. var. montanum (Schum.) CL, 
B; G. olivaceum (Lyngb.) Kiitz., C, H; G. tergestinum (Grun.) Fricke, B; G. ventricosum Greg., B; Didymosp- 
henia geminata (Lyngb.) M. Schmidt, C, H; ceM. Ep it he mi aceae: Epithemia argus Kiitz, B; E. turgida 
(Ehr.) Kiitz, C, H; E. zebra (Ehr.) Kiitz. var. zebra , B, C, H; E. zebra var. saxonica (Kiitz.) Grun., B, C, H; Den- 
ticula elegans Kiitz., C, H; ceM. Rhopalodiaceae: Rhopallodia gibba (Ehr.) 0. Miill. var. gibba, B, C; 

R. gibba var. ventricosa (Ehr.) Grun., C, H; ceM. Ni tzschiaceae : Nitzschia acicularis W. Sm., B; N. angus- 
tata (W. Sm.) Grun. var. acuta Grun., C, H; N. gracilis Hantzsch. var. gracilis, B; N. gracilis var. minor Ska- 
bitsch., B; N. palea (Kiitz.) W. Sm. var. palea, B, C, H; N. palea var. capitata Wisl. et Poretzky, B; N. palea- 
ceae Grun., B; N. sublinearis Hust., B; N. telezkoensis Sheshukova, B; Hantzschia amphioxys (Ehr.) Grun. var. 
vivax (Hantzsch) Grun., C, H; ceM. Surirellaceae : Surirella angustata Kiitz., C; S. biseriata Breb., B; 

S. robusta Ehr. var. splendida Ehr., C; Cymatopleura solea (Breb.) W. Sm., H. 

RHODOPHYTA 
Kjiacc FLORIDEOPHYCEAE 
nopaflOK NEMALIALES 

CeM. Acrochaetiaceae : Audouinella hermanii (Roth) Duby, C; Chantransia chalybea (Roth) Fries, C. 

CHLOROPHYTA 
Kjiacc CHLOROPHYCEAE 
nopJmoK VOLVOCALES 

CeM. Volvocaceae : Volvox globator (L.) Ehr., C, H. 

nopaflOK TETRASPORALES 


MIS 



CeM. Nautococcaceae : Apiococcus consociatus Korsch., H. 


IIopflflOK CHLOROCOCCALES 

CeM. Characiace a e: Schroederia robusta Korsch., B; S. setigera (Schrod.) Lemm., B; ceM. Hydro- 
dictyacea e: Pediastnim kawraiskyi Schmidle, H; ceM. Botryococcaceae: Dictyosphaerium chlorello- 
ides (Naum.) Kom. et Perman, B; ceM. Radiococcaceae : Coenochloris pyrenoidosa Korsch., B; 
ceM. Oocystaceae : Lagerheimia genevensis (Chod.) Chod., B; ceM. Selenastraceae : Closteriopsis 
acicularis (G. M. Smith) Belcher et Swale ( =Closteriopsis longissima (Lemm.) Lemm. var. acicularis G. M. 
Smith), H; Monoraphidium arcuatum (Korsch.) Hind., B; M. grifjithii (Berk.) Kom.-Legn., B; M. irregulare 
(G. M. Smith) Kom.-Legn. ( =Dactilococcopsis irregularis G. M. Smith), B, H; ceM. Scenedesmaceae : 
Actinastrum aciculare Playf., B; ceM. Coelastraceae : Scenedesmus intemiedius Chod. ( =S. quadricauda 
(Turp.) Breb. var. eualternans Proschk.), B; S. obliquus (Turp.) Kiitz., B. 

IIopJlAOK ULOTRICHALES 

CeM. Ulotrichaceae : Ulothrix zonata (Web. et Mohr) Kiitz., H. 

IlopflflOK OEDOGONIALES 

CeM. Oedogoniaceae : Oedogonium upsaliense Wittr., C, H; Bulbochaete intermedia De Bary, C, H. 

Knacc CON JUG ATOP HYCEAE 
nopHAOK ZYGNEMALES 

CeM. Zygnemaceae : Zygnema sp ., C; ceM. Mo ugeotiaceae : Mougeotia scalaris Hass., C, H; Mou- 
geotia sp. ster , B; ceM. Spirogyraceae : Spirogyra laxa Kiitz., H; S. major Kiitz., C; Spirogyra sp. ster, B, C. 

nopHflOK DESMIDIALES 

CeM. Closteriaceae : Closterium ehrenbergii Menegh., C, H; C. littorale Gay f minus Komarenko, B; 
C. moniliferum (Bory) Ehr. var. moniliferum , B, C, H; C. moniliferum var. concavum Klebs, H; C. pamulum 
Nag., B; C. tumidum Johns, C, H; ceM. Desmidiaceae : Cosmoastrum dilatatum (Ehr.) Pal.-Mordv., B; 
C. retusum (Turn.) Pal.-Mordv., B; Cosmarium abbreviatum Racib., B; C. botrytis Menegh., B; C. punctula- 
tum Breb. var. punctulatum, B; C. punctulatum var. subpunctulatum (Nordst.) Borg., C, H; C. succisum West, 
B; C. truncatellum Perty, B. 
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SUMMARY 

The first check-list of plankton algae sampled from the Aldan River in its up-, mid-, and downstre¬ 
ams is presented. According to original and published data, 166 algal species are found in the river 
plankton. The taxonomic structure of the Aldan River phytoplankton is specific for lotic plankton algae 
groupings, where, because of great turbulence, the role of benthos forms is significant, especially Bacil- 
lariophyta. Phytoplankton of the Aldan is typical to undisturbed northern running waters by compositi¬ 
on of the basic genera and families. By the species composition of phytoplankton the Aldan is distinctly 
subdivided into an upper part with a mountain pattern of the river, and the part of mid- and downstre¬ 
ams with a plain pattern of the river. 
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OKOHHaTejibHbm BapnaHT noJiyneH 22.07.2008 

flaHa KpaTKaH xapaicrepHCTHKa HnxcHeMHoueHOBOH hokhhckoh tojiiuh h CBJoaHHon c Hen oahohmchhoh 
cjmopbi, HacHHTbiBaiomeH, no pe3yjibTaTaM npe^BapHTejibHoro H3yneHHH, 90 bh^ob. OTMenaeTca npHcyrcTBHe 
b cocTaBe HexcHHCKoro (()HTOKOMnjieKca npeflCTaBHTejieH K»KHbix, npenMymecTBeHHo cySTponnHecKHX po- 
Aob, BKJiiOHaji pozi Nyssa. npnBefleHo onncaHne, no OTnenaTicaM JiHCTbeB, HOBoro burs . Nyssa polymorpha. 

KjiioHeBbie cjioBa: Nyssa , HCKonaeMaa cjmopa, pamum MuoueH, npHMopcKHH Kpan, Pocchh. 

HcKonaeMbie MaKpoocTaTKH hhccohoao6hlix H3BecTHbi yace HanHHa x c BepxHero 
Mejia, ho AOCTOBepHO po# Nyssa L. Be/jeT Hanajio c ooijeHa (Ochobli najieoHTOJiorHH, 
1963). Ha TeppHTopHH xoHTHHeHTajibHoro lora ,fl(ajibHero BocTOxa npHcyTCTBHe Nyssa 
b BH/je oTnenaTKOB jihctlcb otmchcho b cocTaBe cneAyiomHx Ta(J)0(J)Jiop: 30 uchoboh — 
6ojiothhhcxoh (A6jiaeB, 2000 : Ta6ji. 15, (J)Hr. 10, Ta6ji. 16, (Jrnr. 1 — 6, sub nom. Nyssa 
komarovii Ablaev et Akhmet.); mhouchoblix — xaHxancxoH (A6jiaeB h AP-, 1994 : 
Ta6ji. 15, (Jmr. 7, Ta6ji. 16, (Jrnr 3, sub nom. Nyssa sp.) h 6othhhcxoh (Axmctlcb, 1973 : 
Ta6ji. 19, 7, Ta6ji. 25, (f)Hr. 1, sub nom. N. pseudoaquatica Aklimet.). KpoMe Toro, 

MHOH yCTaHOBJieHO npHCyTCTBHe 3HflOKapna HHCCbl B XpaCXHHCXOH (J)jiope, B03paCT KO- 
TOpOH X npHHHMaiO XaX paHHeOJIHrOIfeHOBLIH. 

PeAxaa BCTpeuaeMOCTb npeACTaBHTejieH po/ja Nyssa b HcxonaeMbix (Jmopax Bbinra- 
AHT HeCXOJILXO CTpaHHO, eCJIH yueCTb CBJI3b HeXOTOpbIX COBpeMeHHblX BH/tOB HHCCbl 
c pHnapHHHbiMH rpynnHpoBxaMH, a Taioxe 3Ha4HTejibHyio npoABHHyrocTb Ha ceBep ot- 
AejibHbix H3 hhx Ha BOCTOxe CUIA ao 45° c. m. Pcaxoctl HaxoAox, bo3mo)xho, OTnacra 
o6b5icHfleTCfl cjimxHocTbK) onpeAejieHHH jihctlcb hhcc, oco6chho uejibHOxpaHHbix 
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(J)opM, KOHBeprapyiomHx no jihctoboh apxnTeKType c pa3JiHHHbiMH ApyraMH po/jaMH — 
npe/jCTaBHTejwMH ceMencTB, Hepe^KO BecbMa yAajieHHbix b cncTeMaTHnecKOM njiaHe 
ot hhccoblix. nbuibija npeACTaBHTejieH po/ja Nyssa oOHapyacHBaeTCfl TaioKe 3nH30AHHe- 
CKH C OUeHKOM «e/tflHHHHO», npHHCM TJiaBHblM 06pa30M B COCTaBe 30UeH-0Jinr0UeH0BbIX 
nauHHO(J)jiop pernoHa. Hcxoah H3 Bbimen3Jio^ceHHoro, HaxoAxa aBTopoM OTnenaTKOB 
jincTbeB Nyssa xopomen coxpaHHOCTH b He/jaBHO otkpmtoh paHHeMnoueHOBon (Jmope 
Hokhho Ha lore IIpHMopbfl (riaBJiiOTKHH, HexpbDKOB, 2007) npe/jcTaBjmeT Bnojme 
onpeAejieHHbin HHTepec rjik pernoHajibHon najieoSoTaHHKH. 

He^oiHCKaa (Jmopa npoHcxo/wr H3 nanKH xpemco cn,eMeHTnpoBaHHbix Ty(J)oajieBpojiHTOB 
b xpoBJie annioBHajibHOH TOJimn, 3ajieraiomeH c pa3MbiBOM Ha npoMbmuieHHo-yrjieHOCHbix 
cjio5ix naBJiOBCKOH CBHTbi h nepexphiBaiomeHCfl, b cboio onepeAb, c pa3MbiBOM ranenmiKaMH 
yCTb-CyH(J)yHCKOH CBHTbl C COOTBeTCTByK)IIJHMH (J)J10pHCTHHeCKHMH KOMHJieKCaMH. B TeKTO- 
HHHeCKOM OTHOUieHHH HOKHHCKaH TOJHUa B THnOBOM BapHaTe npHyponeHa K K))KHOMy ceicro- 
py nyniKHHCKOH ^enpeccHH, reorpa(J)HHecKH CBH3aHHOH c OacceHHOM p. Pa3AOJibHOH (pnc. 1). 

Hn^ce AaHO onHcamie ranoBoro pa3pe3a tojiiuh. Ha yrojibHOM njiacTe BepxHHH no/j- 
CTHJiaiomeH yrjieHocHOH cbhtbi BepxHero ojiHroijeHa c pa3MbiBOM 3ajieraiOT: 

1. IleCHaHHK CBeTJIO-CepWH CJia6oCUeMeHTHpOBaHHbIH CpeflHe3epHHCTbIH, B OCHOBaHHH KpynH03epHHCTt»IH, 

C TOHKHMH (flO 5 CM) npOCJIOHKaMH aJieBpOJIHTa, HaCbILUeHHOrO JIHrHHTH3HpOBaHHt»IM paCTHTeJTLHHM 
ZteTpHTOM. >4.0 

2. Ty4>oajieBpojiHT acejrroBaTo-OejibiH cjioncTbiH, Kpenno cueMeHTHpoBaHHbiH (ueivieHT )Kejie3HCTbiH w 

KpeMHHCTblH), C JIHH3aMH JianHJIJIHeBOrO Ty4>a H npOCJIOHMH (flO 0.2 m) TOHKOCJIOHCTOrO )KeJITOBa- 
To-ceporo ajieBpojiHTa; MHoroHHCJieHHbie OTnenaTKH jincTbeB h rmoflOB no BceMy cjioio. 1.0 

3. AjieBpOJIHT TeMHO-OJIHBKOBblH, C MCJIKOOCKOJIbHaTOH OTfleJIbHOCTbK).0.2 

4. YrOJIb JinrHHTOBblH, CHJIbHO pa3JIO)KeHHbIH, pbIXJIOBaTblH.0.2 

06maa MomHocTb > 5.4 m. 




o-o-o 
• o • o • 
o -o-o 


1 

2 

3 


4 



5 


I -*• I 6 


Phc. 1 . CxeMa pacnojiojKeHiia ranoBoro pa 3 pe 3 a hcvKhhckoh tojiluh n ero JinTOJionmecKaji KOJiOHKa. 

1 — ajieBpojiHT; 2 — 7y(|)oajieBpojiHT; 3 — necnamiK; 4 — rajieHHHK; 5 -- yrcuib Gypbifl (a), JinrHHTOBblH (6); 6 — pacTH- 
Tejibifbie ocraTKH; 7 — rpaumjbi: jiHmnonmecKHe (a), neconnacuH (6). 
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Moiiihoctl tojiiah, HeMHorHM npeBbimaiomaa 5 m b 30He Kapbepa, yBejiH4HBaeTca 
b HanpaBJieHHH k ceBepy, k ueHTpajibHOH nacra riyiHKHHCKOH BnaAHHbi, a o hcckojilkhx 
^ ecHTKOB MeTpoB. Pojib Ty(J)OBoro MaTepnajia b cocTaBe cjiaraiomux ee nopoA TaKace Ha- 
pacTaeT b 3tom HanpaBJieHHH: noaBJiaiOTca jihh3li ncaMMHTOBbix Ty(J)OB, cocToaiimx 
npaKTHnecKH Hauejio H3 ByjiKaHHnecKoro cTeKJia pno^auHTOBoro cocTaBa; xapaicrepHbi 
Tax^ce npOCJIOH JIHrHHTH3HpOBaHHbIX paCTHTeJILHLIX OCTaTKOB, nepeXOA^mHX B OTAeJIb- 
hmx HHTepBajiax b jiHrHHTOBbie yrjiH. 

OjiopoHOCHbie nopoAbi BecbMa opHrHHajibHbi, aHajiorH hx ao chx nop He (Jmrypnpo- 
BaJIH npH OnHCaHHH pa3pe30B TpeTH4HbIX OTJIOaceHHH ripHMOpb^. OHH OTJIHHaiOTCJI TOH- 
KonJiHTHaTOH OTAejibHOCTbio (KaK y HiH(J)epHbix cjiaHAeB) npn pa3Mepax njiHTOK ao 1 m 2 
h HeoSbinaHHO npoHHOH LjeMeHTaimeH. IJeMenr KpeMHHCTbm; nopoAbi HepeAKO hhtch- 
CHBHO JIHMOHHTH3HpOBaHbI no MHKpOTpeiAHHaM, COBnaAaiOmHM CO CJIOHCTOCTbK), 4T0 
npHAaeT hm OypoBaTO-KpacHbiH ixbqt c noBepxHOCTH. Flo miocKOCTaM OTAejibHOCTH ohh 
6yKBajibHO nepenojiHeHbi yrjie(J)HimpoBaHHbiM pacTHTejibHbiM actphtom, Ha (J)OHe othx 
cKonjieHHH OTMenaiOTca OTAejibHbie OTnenaTKH jiHCTbeB. JlncTOBaa TKaHb hx yrne(J)Him- 
poBaHa, a ACTajiH acnjiKOBaHHa h onepTaHHa Kpaa npoaBJieHbi HeneTKO. K TOMy ace Taicne 
OTnenaTKH H3-3a TBepAOCTH h OAHOBpeMeHHO xpynKOCTH BMemaiomen nopoAbi npaKTH- 
necKH He noAAaiOTca npenapnpoBKe. Eojiee OjiaronpHaTHbi j\ji* o6pa6oTKH 3K3eMmiapbi 
H3 )KejiTOBaTo-cepbix tohkhx ajieBpojiHTOBbix npocjioeB, He coAepacanmx pacraTejibHo- 
ro A^TpHTa h He tslk cnjibHo cueMeHTHpoBaHHbix. B hhx OTnenaTKH JiHCTbeB, Tax ace KaK 
h b nopoAax nepBoro THna, pacnpeAejieHbi AHCKperao, 6e3 nepeKpbiTHa, ho BCTpenaiOT- 
ca ropa3AO peace, a no oxpacKe 3aMeTHO He OTJiHnaiOTca ot BMemaiomen nopoAbi. Mho- 
rne 3K3eMmiapbi OTJiHnaiOTca KpynHbiMH pa3MepaMH. Tax, JiHCTba HexoTopbix 6epe30- 
bhx AOcraraiOT 15 cm aji., tcm caMbiM xax 6w onpoBepraa npHBbiHHoe OTHeceHHe 3Toro 
ceMencTBa k rpynne MejiKOJiHCTHbix ApeBecHbix nopoA- 3Ta oco6eHHOCTb xapaKTepHa 
Taicace ajih 6yKOBbix, hbobmx, jinnoBbix. 

HeacHHCKaa (jmopa, HacnHTbiBaiomaa 6ojiee 500 3K3., noxa H3yneHa TOJibKO npoBH- 
3opHO, ho yace cennac acHO, hto OHa oraocHTca k HOBOMy THny HeoreHOBbix (fmop, 
paHee HeH3BecTHbix b IIpHMopbe. Ee opnrHHajibHOCTb noAnepKHBaeTca KaK o6jihkom 
(J) jiopoHOCHbix nopoA, TaK h TaKCOHOMHnecKHM cocTaBOM, b KOTopoM BHAHaa pojib npn- 
HaAJieacHT TenjiojuoOnBbiM poAaM, coBpeMeHHbie apeajibi KOTopbix CBa3aHbi c loacHbiMH 
HinpoTaMH. K hhm OTHOcaTca Liquidambar , Celtis , Fagus , Castanea , Euiya , Idesia, Clet- 
hra , Sty rax, Meliosma , Nyssa , Davidia (jiHCTba h njiOAbi), Alangium , Cissus , Partheno- 
cissus , Smilax. XapaKTepHO pa3Hoo6pa3ne 6 o6obbix (He MeHee 4 hctko OTrpaHHneHHbix 
Mop(J)OTHnoB), opexoBbix; MHoronHCJieHHbi TaKace KJieHbi KaK c npocTbiMH, TaK h caoac- 
HblMH JIHCTbaMH. 

B cocTaBe (JjHTOKOMmieKca, BKjnonaiomero b ce6a npHMepHO 90 bhaob, aOcojuoTHO 
npeoOjiaAaeT rpynna abctkobbix pacTeHHH; xBOHHbie npeACTaBJieHbi eAHHHHHbiMH 
3K3eMnjiapaMH: xBoa Pinus ex gr. bifoliata, onaAaiomHe noOern TaxcoAnyMa h tjihhto- 
CTpoOyca, KpbiJiaTbie ceMeHa KeTejieepHH h jiHCTBeHHHijbi. HecKOJibKO Heo6bi4Ho 
BbirjiaAHT npncyTCTBHe nanopoTHHKOBHAHbix ( Osmunda , Diyopteris ), coBepmeHHO He 
xapaKTepHbix AJia H3BecTHbix MnoueHOBbix (J)jiop ripnMopba, npnneM ocMyHAa oOHapy- 
acHBaeT Oojibinoe cxoactbo c Osmunda cf. japonica Thunb. H3 MHOueHa Xohcio (Uemura, 
1988), 0TJiH4aacb npn 3 tom ot mnpoKo h3bccthoh naneoreHOBOH O. sachalinensis Krysht. 

Oaopa CMemaHHaa, nojiHAOMHHaHTHaa, xoTa raaBHyio pojib b Hen nrpaioT 3JieMeHTbi 
Aojihhhmx accounaunn: MHoronncjieHHbie Populus , Salix, Ulmus, opexoBbie. BMecTe 
c TeM TaKace pa3Hoo6pa3HO npeACTaBJieHbi h pacTeHna, MecTOo6nTaHHa KOTopbix npny- 
poneHbi HCKJH04HTe;ibH0 (hjih npeHMymecTBeHHo) k CKJioHaM. K 3toh rpynne OTHOcaTca 
npeacAe Bcero 6epe30Bbie (. Betula , Carpinus , Ostiya , Coiylus), KJieHOBbie, po3ou,BeTHbie 
(Sorbus,Pyrns,Rubus), 6o6oBbie, jinnoBbie, apaaneBbie, aKTHHHAneBbie, OepecKJieTOBbie. 
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Ee3ycji0BH0 BaacHbiM hbjmctch Bonpoc o B03pacTe (Jmopbi Hokhho. ripn ero pemeHHH 
Heo6xOflHMO HCXOflHTb KaK H3 reOJIOTHHeCKOH n03HU,HH (j)JIOpOHOCHOH TOJIIIJH, Tax H H3 
oco6eHHocTeH caMOH (Jmopbi, ee TaKcoHOMHHecKoro cocTaBa h KOMno3Hu,HOHHbix ocoOeH- 
HOCTeH. Kax yace OTMeneHO, (JuiopoHOCHaa TOJima cmchhctc a BBepx no pa3pe3y rajienHHKa- 
mh, b nojiHon Mepe OTBenaiomHMH KaK no jiHTOJiorHnecKHM ocoOchhoctjim, TaK n no KOMn- 
jieKcy coflepacamHxcji b hhx pacTHTejibHbix ocTaTKOB ycTb-cyii(J)yHCKOH cbhtc (EanKOB- 
CKaa, 1974). Ee hmkiwi B03pacmaH rparoma onpeflejuieTC5i Kajinn-aproHOBon Aaron 12.3 
mjih jieT, nojiyqeHHOH no MOHO(J)paKijHH ByjiKaHHnecKoro CTeioia (riaBjiioTKHH n /jp., 1999). 

,fl[ocTaTOHHo noKa3aTejibHa, xotji h He ctojib 3(JxJ)eKTHa, hidkhjdi rpaHHija (JmopoHOCHOH 
tojiiijh. 3ajieraiomHH b ee ocHOBaHnn cjioh cjiaOocueMeHTHpoBaHHoro necnaHHKa, nepexo- 
flamnn k npoTHBonojiomiOMy ceBepHOMy 6opTy Kapbepa b KpenKHH necnaHHK npn o/jho- 
BpeMeHHOM yBejinneHneM moiijhocth, noflcranaeTCJi TOJimen Tomcoo6jiOMOHHbix nopo/],— 
ajieBpojiHTOB n aprnjuiHTOB c ^Byivw nnacTaMH 6yporo yrjui paSonen MomHOCTH. ripn hh- 
TepnpeTai^iH 3toh rpaHnubi Taioxe mojkho c flocTaroHHOH yBepeHHOCTbio roBopnTb o CTpa- 
THipa(J)HHecKOM Hecorjiacnn. PaHee H3yneHHaji no/jCTHjiaiomaji TOJima OTBenaeT ypoBHio 
BepxHero ojinroueHa jih6o nepexo/jHOMy ojinroueH-MnoueHOBOMy HHTepBajiy (IlaBJiiOT- 
khh, rieTpeHKo, 1994). TaKHM o6pa30M, hcxoah H3 reojiornqecKnx /jaHHbix, BepojrmbiH 
B03pacT namcH c (Jmopon Hokhho oueHHBaeTCJi b npe/jejiax paHHero-cpe#Hero MHOijeHa. 

3tot bmboa Bnojrne corjiacyeTca c flaHHbiMH no caMon hokhhckoh (Jmope. C o/jhoh 
ctopohm, b cocTaBe hokhhckoto (J)HTOKOMnjieKca He OTMeneHO npncyTCTBne najieoreHO- 
Bbix (J)opM, npnneM He tojibko oouchobbix, ho h paHHeojiHroueHOBbix, <OHrejibrap- 
AHeBbix», ecjiH He cnmaTb HeKOTopbix XBOHHbix ( Taxodium , Glyptostrobus), OTHOCHMbix 
k KareropHH «TpaH3HTHbix». 3to 03HanaeT, hto OHa He mohcct paccMaTpHBaTbc# b p*my 
30ueH-paHHeojiHroueHOBbix (Jmop. He ycTaHOBJieHO y Hee h HHKaKHx oOiijhx bhaob c (Jmo- 
poH noACTHJiaiomeH ojinroueHOBOH naBJiOBCKOH cbhtbi. nocjieflHjm xapaKTepH3yeTC5i yMe- 
peHHbiM o6jihkom h oAHoo6pa3HbiM cocTaBOM. B Hen BecbMa 3aMeTHbi pacTeHHfl BOflHbie 
hjih oOHTaiomne b6jih3h BO,m>i: Nelumbo nipponica Endo, Salvinia neurolaqueata Fotjan., 
Potamogeton sp., ho ocoSchho MHoroHHCJieHHbi jiHCTbfl Populus cf. marchenkoi Cheleb. 

C Apyrofi ctopohm, hokhhckhh (J)HTOKOMnjieKc odHapy^cHBaeT cb^3h no pwy TaK- 

COHOB C MHOUeHOBbIMH (J)JIOpHCTHHeCKHMH KOMnJieKCaMH HpHMOpbJI (CHHeyTCCOBCKHM, 
xaHKancKHM, ycTb-cyH(J)yHCKHM), a TaK^ce (JmopaMH «onTHMajibHoro» MHOijeHailnoHHH 
((Jmopa Utto) h Kmaa ((Jmopa Shanwang), npHneM Handojibuiee cxo/jctbo HaMenaeTCJi 
c (Jmopon Shanwang. 06e hmciot MHoro odmero b komho3hijhohhom OTHouieHHH: b hhx 
KpaHHe HH3Ka pOJIb XBOHHbix. KOJIHHCCTBO oOlIJHX HJIH 6JIH3KHX TaKCOHOB 3HaHHTeJIbHO! 
Betula mioluminifera Hu et Chaney, Carpinus oblongibracteata Hu et Chaney, Castanea 
miomollissima Hu et Chaney, Juglans miocathayensis Hu et Chaney, Tilia miochinensis 
Hu et Chaney, Kalopanax acerifolium Hu et Chaney, Euonymus protobungeana Hu et 
Chaney, Celastrus mioangulatus Hu et Chaney, Acer miohenryi Hu et Chaney h p %a flpy- 
rnx bh/job 6ojiee uinpoKoro cTpararpa^HuecKoro flnana30Ha. K TOMy )Ke ecTb ocHOBaHira 
nojiaraTb, hto CTeneHb cxo/jcTBa o6enx (Jmop OyzjeT HapacTaTb no Mepe yroHHeHiw cocTa- 
Ba HOKHHCKOH KOJUieKUHH 3a CHeT odmHX (hjih 6JIH3KHX) BHAOB B CeMeHCTBaX HJIbMOBbIX, 
HBOBbix, 6o6obbix, cadneBbix, KOHCKOKauiTaHOBbix, rjichobbix. noKa3aTejibHO npHcyTCT- 
BHe b He^cHHCKOM (])HTOKOMnjieKce TaKHx xapaKTepHbix bhaob, KaK Acer rotundatum Huz. 
sensu str., Tilia remotiserrata Oishi et Huz., H3BecTHbix HCKjiiOHHTejibHO H3 paHHeMHone- 
hobmx (Jmop Kopen, ^noHHH, CaxajiHHa (Huzioka, 1972; OoTbjmoBa, 1988). 

HeodxoAHMO noAnepKHyTb, hto (})Jiopa He^cHHO pe3KO OTjiHnaeTCH b komho3huhoh- 
hom njiaHe ot 6ojiee mojio^oh cpeAHeMHoneHOBOH xaHKancKOH (J)jiopbi. nocjie/jHjra 
xapaKTepH3yeTca CTadnjibHbiM AOMHHHpoBaHHeM 6yKa (/jo 50 %), a TaKxce o6hjihcm h 
pa3Hoo6pa3HeM xbohhbix (naBJHOTKHH, 2005). HanOojiee Ba^CHbiM aim pemeHHH npo6- 
jieMbi B03pacTa (|)jiopbi He^cHHO ^bjihctcji npHcyTCTBHe b ee cocTaBe flByx bhaob 6yKa, 
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HMdOIAHX CpaBHHTeJILHO y3KHH CTpaTHTpa(J)HHeCKHH AHana30H. OflHH H3 HHX, Fagus 
chankaica T. Alexeenko, xapaicrepH3yeT cpe^HKH MHOijeH npuMopta, Kopen, a BTopon, 
F. evenensis Cheleb., H3BecTeH b npHMopbe h Ha CaxajiHHe b HHTepBajie no 3 /uniH 
oJinroueH—paHHHH MHoueH, h tojilko Ha KaMnaTKe oh no/jHHMaeTca jxo cpeAHero mho- 
ueHa. B npHMopbe 3tot bha otmchch b paHHeMHoueHOBOM (J)HTOKOMmieKce CHHero 
YTeca. 3to no3BOJHieT paccMaTpHBaTb (fmopy Hokhho KaK npoMeflcyTOHHyio MOK/jy 
xaHKancKOH h cHHeyTecoBCKOH, a ee B03pacT, 6ojiee Bepo5rrao, b HHTepBajie BTopon no- 
jiobhhli paHHero MHoueHa. riajieoboTaHHHecKHe /jaHHbie corjiacyiOTCH c paAHOH30Ton- 
HOH AaTOH 17.1 ± 1.3 MJIH JieT, nOJiyHeHHOH TpeKOBbIM MeTOflOM JIH npOCJIO^ ByjIKaHH- 
necKoro nenjia H3 pacMaTpHBaeMOH tojiiijh. 

B /jaHHOH paboTe npHBeAeHa xapaicrepHCTHKa npeflCTaBHTejifl po/ja Nyssa H3 hokhh- 
ckhh paHHeMHOiieHOBOH (Jmopbi. Po a Nyssa npeACTaBJieH b Hen 12 OTnenaTKaMH jihctl- 
eB AOBOJILHO xopouien COXpaHHOCTH. HeCMOTpa Ha MOp(J)OJIOrHHeCKyK) H3MCHHHBOCTL, 
ohh obHapyacHBaiOT o6mne npH3HaKH, OTJiHnaiomHe hx ot h3bccthlix HCKonaeMbix boc- 
TOHHOa3HaTCKHX BHflOB HHCCbl, HTO JXBQT OCHOBaHHe RJ151 BLI/^eJieHHH OTHHOTO MOp(J)OTH- 
na b KanecTBe HOBoro bhot. Hhhcc npHBe^CHO ero onHcaHHe. 


Nyssa polymorpha Pavlytkin sp. nov. 

Ta6n. I, 1 — 3 ; II, 1 — 4\ pnc. 2 


Leaf nearly complete with partly apex missing, oblong-elliptic; length 9.0 cm, wigth 
3.7 cm; base round-cuneate; apex acuminate with short-attenuated blunt tip; petiole mo¬ 
derate thick to 1.4 cm long; margim entire. Venation pinna¬ 


te brochidodromous; primary vein strong moderately thick 
to 1 cm at base of lamina but very thinning toward apex; se¬ 
condaries about 12 pairs 6—8 times as thin than secondari¬ 
es strong or slightly up-curved arise from midvein at angle 
45—50° somewhat irregularly parallel alternate or subop¬ 
posite and form wide symmetrical loops at margin accom¬ 
panied with 1—3 additional gradually dimenished loops 
along the margin; intersecondary veins rare thin strong 
or slightly sinuous exten conformally secondaries to 2/3 
half-lamina; tertiaries thin obscure zigzag, in tote perpendi¬ 
cular or slightly skew to secondary veins; higher order veins 
form lace-like net with very minute meshes; texture grai¬ 
ned-like. 

Holotype: leaf impression, Primorye, Nezhino, Lo¬ 
wer Miocene, Coll. 9180, specimen 86, tab. I, fig. 1 (FE- 
GI—Far East Geological Institute). 

JIhctlh, 6.0—12.5 cm ot. h 4.0—4.8 cm ump., uejib- 
HOKpaHHbie, BecbMa H3MeHHHBbie no (JiopMe: HHiteBHOTwe, 
npo/jojiroBaTbie, A o o6paTHO-uiHpoKOJiaHLjeTHbix; jihcto- 
boh hhackc MemieTCfl ot 1.5 ao 2.5; OCHOBaHHe ot iunpo- 
K03aicpyrjieHHoro ao y3KOKJiHHOBHAHoro; BepxyuiKa ok- 
pyrJIO-KJlHHOBHOTafl, KJIHHOBHAHafl, C KOpOTKO OTTHHyTbIM 

Phc. 2. Nyssa polymorpha , rojioTHn. 
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npHTynjieHHMM kohhhkom; nepemoK cpeAHen tojiiuhhli, c ajihhoh coxpaHHBineHCfl 
Hacra ao 1.4 cm, HHor/ja nyTb pacuiHpeHHbiH k ocHOBamno. )KHJiKOBaHHe nepHCToe, 
KaMnTOApoMHoe b hhhchch h cpeAHen nacTJix JiHCTa h 6poxHAOApoMHoe b ero BepxyniKe. 
niaBHaa HCHjnca npjiMaji hjih cjierKa miaBHO H3orHyra5i, cpaBHHTejibHO TOHKaa (ao 1 mm 
npH OCHOBaHHH), CHJIbHO HCTOHHaiOmaflCfl K BepxyiHKe JiHCTa. BT0pH4HLie HCHJIKH 
(9 —12 nap) b 6—8 pa3 TOHbine rjiaBHon, onepeAHbie nonapHO c6jin^ceHHbie hjih cynpo- 
THBHbie, otxoa^t ot rjiaBHOH c 6ojiee hjih MeHee paBHbiMH HHTepBajiaMH noA yrjiOM ot 
45° npn OCHOBaHHH ao 55° b BepxHen nacra njiacTHHKH, napajuiejibHbie, b ijejiOM nonra 
np^Mbie, peace cjienca H3orHyTbie KBepxy, coeAHHaiomHeca b6jih3h Kpaa njiacTHHKH 
cjierxa yrjiOBaTbiMH neTJiaMH, conpoBoacAaiomHMHCJi AonojiHHTejibHbiMH nocjieAOBa- 
TejibHO yMeHbinaiomHMHCH neTJWMH, hhcjio KOTopbix He npeBbiuiaeT 3, a b BepxyniKe 
JiHCTa )KHJIKH COeAHHHIOTCH OKpyTJIblMH AyraMH (Ta6jl. II, 4). y HeKOTOpbIX 3K3eMnJI5I- 
POB OTMenaiOTCH TOHKHe np^Mbie HJIH H3BHJlHCTbie BCTaBOHHbie HCHJIKH, npOTHTHBaiO- 
mneca napajuiejibHO btophhhbim ao 2/3 uiHpHHbi nojiynjiacTHHKH. TpeTHHHbie hchjikh 
(5 Ha 1 cm) TOHKHe, cjierKa H3BHJiHCTbie, nepneHAHKyjiapHbie hjih hcckojibko koco npo- 
xoA^mne k BTopHHHbiM (Ta6ji. I, 2, pnc. 2). )Khjikh neTBepToro nop^AKa He3HanHTejib- 
ho ycTynaiOT no tojhahhc TpeTHHHbiM h npoxoA^T nepneHAHKyjnipHO no othouichhio 
k nocjieAHHM. )Khjikh 6ojiee bbicokhx nop^AKOB (J)opMHpyiOT ceTOHKy c mcjikhmh aneH- 
KaMH. TeKCTypa TOHKaa c xapaKTepHOH 3epHHCTOcTbio. 

rojiOTHn: oraenaTOK JiHCTa, hh^chhh mhoach, Hokhho (IIpHMopbe), koji. 9180, 
o6p. 86 (Ta6ji. I, 1 ) (,fl(BrH — ,fl(ajibHeBOCTOHHbiH reojiorHnecKHH HHCTHTyT). 

IIpeacAe Bcero hco6xoahmo otmcthtb otjihhhji hokhhckhx jihctbcb, OTHeceHHbix 
k Nyssa , ot npeACTaBHTejien poAa Magnolia , c kotopmmh hx cGjinacaiOT (oco6chho 3to Ka- 
caeTCH o6pa3AOB 4 h 10) o6iAHe onepTaHHa, uejibHOKpaiiHOCTb h ran acnjiKOBaroni. OAHa- 
ko y jiHCTbeB MarHOJiHH ceTb acnnoK TpeTbero h neTBepToro nop^AKOB oGbihho rpy6aa, 
pe3KO BbiAejiBiomaacH, npnneM Ha o6enx noBepxHocTax JiHCTa, b to Bpem KaK y coBpe- 
MeHHOH Nyssa sylvatica , c KOTopon cpaBHHBaeiOTca hokhhckhc 3K3eMmnipbi, OHa npoHB- 
jieHa cjia6o Ha (J)OHe CBoeo6pa3HOH MejiK03epHHCT0H TeKCTypbi njiacTHHKH (pnc. 3). 



PhC. 3. THnbI vKHJIKOBaHHfl JiHCTbeB COBpeMeHHbIX BHflOB. 

a — Magnolia kohus, X3, Xoiick) (JIhohhji), KOJiJieKiiHH aB'ropa; 6— Nyssa sylvatica, X3, Hjuiiiiiohc (CLLIA). KOJiJieKUHfl 

aBTopa. 
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Ot HCKonaeMbix bhaob hhccli H3 6ojiothhhckoh h xaHKaficKOH (Jmop (A6jiaeB, 2000; 
A6jiaeB h Ap., 1994), KaK h ot bhrzN. zhilinii H3 ojinroiieHa IlaceKOBO (Bhkyjihh, riHe- 
Ba, 1986), JIHCTL5I HOBOTO BHAa OTJIH4aiOTC5I OTCyTCTBHeM 3y6uOB. no 3TOMy 7KQ npH3Ha- 
Ky ohh OTJiHnaiOTCH ot N. a-yokoyamai Tanai H3 cpeAHero MHOijeHa ilnoHHH (Tanai, 
1977). 3aMeTHM, hto AejibHOKpaHHbiH 3K3eMnji5ip H3 (Jmopbi Yoshioka (XoKKaHAo), (])h- 
rypHpoBaBiiiHH nepBOHanajibHO kslk Nyssa japonica sp. nov. (Tanai, Suzuki, 1963), nepe- 
BeACH no3AHee b poA Camptotheca (Tanai, 1977). Ot ijejiLHOKpaHHOH ojinroiieHOBOH 
N. zaisanica Grubov (Kphihto(J)obh4 h AP-, 1956 : Ta6ji. 60, (J)ht. 8,9) otjihhhji npoflBJBi- 
iotch b 6ojiee ocTpwx yrnax otxohcachhji btophhhlix hchjiok, pa3Hoo6pa3HH (J)opM jihc- 
toboh njiacTHHKH, 6n(J)ypKaAH5ix btophhhlix )khjiok y OTAejibHbix 3K3eMmnipoB. Eme 
66jibume otjihhhji npo5iBJi5iiOTC5i npn cpaBHeHHH c eBponencKOH N. vertumnii Ung. H3 
cpeAHeMHOLjeHOBOH (J)Jiopbi KpbiHKH (KpmnT0(J)0BH4, EaHKOBCKaa, 1965). 

CpeAH Apyrnx HCKonaeMbix bhaob hhccli, onncaHHbix no OTnenaTKaM jihctlcb, Bnoji- 
He onpeAejieHHoe cxoactbo y hoboto BHAa npo;iBJuieTC5i c N. pseudoaquatica Akhmet. H3 
MHOueHOBOH (J)jiopbi Eot4h (Xa6apoBCKHH xpaii), xoth nojiHOueHHoe cpaBHeHHe c 6 ot- 
4 HHCKHMH 3K3eMnJUipaMH 3aTpyAHCHO H3-3a OTCyTCTBHA Ha COOTBCTCTByiOmHX (J)OTO- 
H3o6pa)KeHH^x Heo6xoAHMbix ACTaneH jihctoboh apxHTeKTypbi. JIhctla ototo BHAa otjih- 
naiOTca HecKOJibKO Gojilihhm hhcjiom btophhhlix hchjiok (12—14 nap, cornacHO aBTopy 
BHAa) npHMepHO npn Tex ace pa3Mepax njiacTHHKH h 6ojiee oTKpbiTbiMH yrnaMH hx otxohc- 
AeHHfl[. CBeAeHHH O TpeTH4H0M HCHJIKOBaHHH y 60T4HHCKHX 3K3eMnJMpOB npn nepBOOnH- 
caHHH BHAa He npHBeAeHbi, ho yica3biBaeTC5i Ha OTXO^CAeHHe noA octplim yrnoM ot bto- 
pH4HLIX HCHJIOK B HanpaBJieHHH Kpaa njiacTHHKH aHaCT0M030B. OTa ACTaJIb, BHAHMaa, XOT5I 
h HeneTKO, Ha (J)OTOH3o6pa^ceHHH ronoTHna N. pseudoaquatica , Ha6jnoAaeTC5i Ha4HHa5i c 
HenocpeACTBeHHon 6jih30cth ot rnaBHOH hchjikh. Taxas ocoGchhoctl He xapaKTepHa rjw 
coBpeMeHHbix npeACTaBHTejieH poAa HHcca, ho OTMenaeTca y HexoTopbix poAOACHApo- 
HOB. 0K0H4aTeJIbH0e 3aKJH04eHHe O CXOACTBe HJIH 0TJIH4HH HOKHHCKOH N. polymorpha OT 
60T4HHCKHX 3K3eMnjIBpOB MOHCHO JX&Tb TOJIbKO npH nOJiy4eHHH A0CTaT04H0 HH(J)OpMaTHB- 
HblX (J)OTOH3o6pa^CeHHH nOCJieAHHX C Heo6xOAHMbIMH yBeJIH4eHHHMH. 

H3 coBpeMeHHbix npeACTaBHTejieH poAa cxoactbo y hoboto BHAa, KaK oTMeneHO Bbirne, 
npoHBJiaeTCH c ceBepoaMepHKaHCKOH Nyssa sylvatica Marsh. (Ta6n. II, 5), apeaji KOTopon 
oxBaTbiBaeT B0CT04Hbie uiTaTbi CILIA ot no6epe)Kb5i MeKCHKaHCKoro 3ajiHBa ao umpoTbi 
BejiHKHX 03ep, xotji ecTb h otjihhhc. Oho BbipaacaeTCJi b npeHMymecTBeHHO np^Mbix bto- 
pH4Hbix )KHJiKax y HCKonaeMoro BHAa, hto 6ojiee xapaKTepHO jjjw peitemnoH ceBepoaMepn- 
KaHCKOH N. aquatica L. BMecTe c TeM, KaK yace OTMeneHO, hh y oahoto jiHCTa hhccli H3 He- 
)khhckoh (jjjiopbi He o6Hapy>KeHo npH3HaKOB 3y6uoB, BecLMa THnH4HLix pjw N. aquatica. 

MaTepnaji: koji. 9180, o6p. 4, 10, 23, 78, 86 (ronoTHn), 107, 339, 358, 440, 474, 
501, 502. 

MecTOHaxoacAeHHe: hh)khhh MHOijeH, Hokhho (npHMopcKHH xpan). 
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SUMMARY 

The Early Miocene Hezhino Flora (Primorie) related to the formation of the same name, has been 
characterised. According to a preliminary research, the flora comprises about 90 species. A new species 
Nyssa variabilis is described on leaf impressions. 
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MOPOOJTOrHH IJBETKOB SCHIZONEPETA MULTIFIDA {LAMIACEAE) 
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V. N. GODIN. FLOWER MORPHOLOGY OF SCHIZONEPETA MULTIFIDA (LAMIACEAE) 

IN THE CONTEXT OF THEIR SEX DIFFERENTIATION 
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630090 Hoboch6hpck, yji. 3oaoToaoaHHCKaa, 101 
Oaxc (383) 330-19-86 
E-mail: godin@ngs.ru 
nocTynnJia 11.01.2008 

OKOHnaTeJibHbiH BapHaHT nojiyneH 21.01.2009 

y rHHoaH3UHHHoro BHaa Schizonepeta multifida H3yneHa Mopcj)OJiornH 200 ubctkob, codpaHHbix b XanacHH 
b ecTecTBeHHbix ycjioBFurx npoH3pacTaHna. no pa3MepaM h CTpoeHHio hctko BbiaeaaeTCH aBa rana ubctkob: 
oboenojibie h necTHHHbie. B necTHHHbix UBeTKax HabaioaaeTCJi peayKUHH aHapouea, npeacraBJieHHoro cTaMH- 
HoauHMH. Tunbi ubctkob pa3JiHuaK)TCJi no pa3MepaM nacrei! BeHHHKa, aHapouea h niHeuea. ObcyacaaeTca rano- 
Te3a, od'bHCHjnomaa Haamme nojioBoro anMop(j)H3Ma no pa3MepaM oKOJiouBeTHHKa y UBeTKOBbix pacTeHHH. 

KjiiOHeBbie caoBa: Schizonepeta multifida , rHHoan3UHjr, ubctok, Mopcj)oaorHJi. 

rHHOOT3UHa (HajiHHHe y BH/ta OCOrieH TOJIbKO C neCTHHHLIMH H ocorien TOJIbKO c o6oe- 
nojibiMH ijBeTKaMH) BnepBbie 6biJia oricxoflTejibHO H3yneHa H. ^apBHHOM (Darwin, 
1877). Bo3HHKHOBeHHe AByx ranoB iibctkob y oflHoro BHfla oh cB5i3biBaji c flencTBHeM 
ecTecTBeHHoro OTriopa Rim oriecnenemui HaHriojiee nojiHon KceHoraMHH. no mhchhio 
H. J\ apBHHa, caMOH Bepo^THOH npHHHHOH pa3AejieHHH flByx (J)opM HBJiaeTCH oriHapy^ceH- 
Haa hm 6onee BbicoKaa ceMeHHaa npo/iyKTHBHOCTb y ocorien c necTHHHbiMH UBeTKaMH 
no cpaBHeHHK) c ocoSjimh, o6pa3yiomHMH orioenojibie iibctkh. K HacTOflmeMy BpeMeHH 
rHHOAH3UH5i BbiHBjieHa y 543 bhaob H3 50 ceMencTB noKpbiTOceMeHHbix MnpOBon (Jmo- 
pw (^MtHHOBa, 1985). r hhojuiolihji HaHriojiee rnnpoKo pacnpocTpaHeHa b tbkhx ce- 
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MeHCTBax, KaK Caryophyllaceae , Lamiaceae , Asteraceae (,fl(eMb5iH0Ba, 1985). CeM. La- 
miaceae Lindl. no HHCJiy bhaob 3aHHMaeT oaho H3 BeAymnx nojioaceHHH bo (Jmope 
Pocchh. O^HaKO /jocTaTOHHO Majio pa6oT, KacawmnxcH AeTajibHoro onncamni ochob- 
hbix CTpyKTyp UBeTKa (BanKOBa, 2006; MacjioBa, 2006; TioHHHKOBa, MacnoBa, 2007; 
Westerkamp, Classen-Bockhoff, 2007). Eahhhhhm paSoTbi, nocB5imeHHbie Mop(J)OJiorH- 
qeCKHM H CTpyKTypHLIM OTJIHHHJIM neCTHHHblX H o6oenOJIbIX UBeTKOB B AaHHOM ceMen- 

cTBe (rioHOMapeB, 1959; ,fl(eMb$iHOBa, OBecHOBa, 1976; AHHCHMOBa, ,fl(eMb$iHOBa, 2007). 

B KanecTBe oSneKTa HccjieAOBaHHsi Bbi6paHa Schizonepeta multifida (L.) Briq. (ihh- 
30 HeneTa MHoroHaApe3aHHan) H3 ceM. Lamiaceae — TpaBUHHCToe ajihhho- hjih KopoT- 
KOKOpHeBnmHoe MHoroneTHee nojiHKapnnnecKoe pacTeHne (OTMaxoB, HepeMyniKHHa, 
2007). Apeaji BHAa oxBaraiBaeT 3anaAHyio n BocTOHHyio Ch6hpb, Boctok, 

MoHrojiHK) n Kman (FIoapKOBa, 1954). Han6ojiee nacTO BCTpenaeTCH b cocTaBe TpaBO- 
cto 5i JiyroBbix CTenen, ocTenHeHHbix n jiecHbix cyxoAOJibHbix jiyroB (KyMHHOBa, 1960). 
rnHOAHouHH y S. multifida BnepBbie onncaHa E. Loew (1894). OflHaKO cbcachha o Mop- 
(^oJiorHnecKHx oco6eHHOCT5ix o6oenojibix h necraHHbix abctkob y 3Toro BHAa b jiHTepa- 
Type OTcyTCTByiOT. B cbjbh c othm uejibio abhhoh paSoTbi ABHJiocb H3yneHHe nonoBoro 
AHMop(f)H3Ma b cTpoeHHH abctkob S. multifida. 


MaTepnaji h MexoAHica 

MaTepnaji co6pajin b 2007 r. b ecTecTBeHHbix ycjiOBH^x Pecny6jiHKH Xaicacini. Kby- 
neHa Mop(J)OJiorn5i 100 necraHHbix h 100 o6oenojiwx abctkob S. multifida. Pa3Mepbi na- 
CTeH UBeTKOB H3Mep5IJIH nOA 6HHOKyjmpOM MBC-1. ripOH3BOAHJIH H3MepeHHfl[ CJieAyiO- 
IAHX nacTen UBeTica: ajihhbi Tpy6KH HamenKH, ajihhbi h niHpHHbi 3y6uoB HamenKH, bbi- 
coTbi 3eBa HainenKH, ajihhbi Tpy6KH BeHHHKa, ajihhbi BepxHen h hhachch ry6 BeHHHKa, 
AJihhm h niHpHHbi cpeAHen Jionacra hhachch ry6bi BeHHHKa, ajihhbi BepxHHX h hhhchhx 
T bIHHHOK, AJIHHbl H HIHpHHbl nbIJIbHHKa, AJIHHbl CTOJl6HKa, A™HbI JIOnaCTH pblJIblja, 
AJIHHbl H HIHpHHbl JIOnaCTH 3aB5I3H, A™HbI nepeAHCH Jionacra HeKTapHOrO AHCKa. 

Ramibie o6pa6oTaHbi mctoabmh BapHaijHOHHOH CTaracraKH (3anueB, 1984; UImhat, 
1992). Ka^cAoro H3ynaeMoro npH3HaKa onpeAejnuiH npeAeJibi BapbHpoBaHHH 
(min—max), cpeAHee 3HaneHHe (AL), ero oniH6Ky (m). CpaBHeHHe cpeAHHx apH(J)Mera- 
necKHx npoBOAHJiH c noMombio ^-KpHTepHH CraioAeHTa. Pe3yjibTaTbi BbiHHCJieHHH 
npeACTaBJieHbi b Ta6jiHue. 

Mop(J)OJiorH5i ABeraoB onncaHa corjiacHO «ATJiacy...» (OeAopoB, ApTiomeHKO, 
1975), c yTOHHemmiH H. B. IlepByxHHOH (1979). Ha3BaHH5i nojiOBbix ranoB abctkob 
npHBeAeHbi b cootbctctbhh c nocjieAHHMH MeTOAHnecKHMH peKOMeHAaiAWMH (Gen¬ 
der.., 1999; Toahh, 2007). 


Pe3yjii>TaTbi nccjieAoeaHHH 

KccjieAOBaHHe noKa3ajio, hto S. multifida o6pa3yeT abctkh AByx ranoB — o6oeno- 
jibie h necraHHbie Ha pa3Hbix oco6ax. CjieAOBaTejibHO, S. multifida — rHHOAH3u;HHHoe 
pacTeHne. 


06oenojibie a b e t k h 

Okojioubcthhk. L^bctkh S. multifida nojiHbie, 6HJiaTepajibHO-CHMMeTpHHHbie, 3H- 
roMop(J)Hbie, TeTpaAHKJiHnecKHe, reTepoMepHbie. Okojioabcthhk abohhoh: AH(})(J)epeH- 
AHpoBaH Ha nameHKy h bchhhk. 


2 BoTaHHHecKHH >KypHaji, N9 12, 2009 r. 
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Mop(})OMeTpHHecKne noKa3aTejin o6oenojibix 
h necTH4Hbix uBeTKOB Schizonepeta multifida 


flpH3HaK 

Tan uBeTKa 

min—max 

M±m 

P 

XUlHHa TpySKH HailieHKH, MM 

OSoenojibiw 

2.40-3.50 

3.17 ±0.07 

0.159 


neCTH4HbIH 

2.90-3.95 

3.30 ± 0.05 


.HjiHHa 3y6uoB nameHKH, mm 

To xce 

0.75-1.30 

1.05 ±0.03 

0.504 



0.85-1.25 

1.07 ± 0.02 


UlHpHHa 3y6uoB nauieHKH, mm 

» » 

0.70-1.00 

0.87 ± 0.02 

0.763 



0.65-1.00 

0.88 ± 0.02 


BbicoTa 3eBa HameHKH, mm 

» » 

1.47-1.69 

1.61 ±0.01 

0.213 



1.49-1.69 

1.59 ±0.01 


JXmiHSi Tpy6KH BeHHHKa, MM 

» » 

4.50-5.80 

5.35 ± 0.07 

0.000 



3.50-4.85 

4.19 ±0.07 


JXjmhsl BepxHeft ry6bi BeHHHKa, mm 

» » 

1.60-2.70 

2.19 ±0.06 

0.000 



0.90-1.75 

1.33 ±0.04 


^jiMHa HHXHeft ry6bi bchhukb, mm 

» » 

2.50-4.05 

3.56 ± 0.08 

0.000 



1.35-2.60 

1.97 ±0.05 


JXimm cpeflHen JionacTH hhxchch ry- 

» » 

1.85-2.75 

2.32 ± 0.05 

0.000 

6bl BeH4HKa, MM 


0.85-1.70 

1.30 ±0.04 


UlHpHHa cpe^Hew JionacTH hhxchch 

» » 

2.65-3.60 

3.20 ± 0.05 

0.000 

ry6bi BeH4HKa, mm 


1.05-1.55 

1.28 ±0.02 


fljfHHa HHXCHHX TbIHHHOK, MM 

» » 

5.00-6.35 

5.69 ± 0.08 

0.000 



2.10-3.50 

2.60 ± 0.05 


JXimua BepXHHX TbIMHHOK, MM 

» » 

6.05-7.70 

6.97 ±0.10 

0.000 



2.70-4.10 

3.34 ± 0.07 


fljiHHa nbiJibHHKa, mm 

» » 

0.46-0.97 

0.71 ±0.02 

0.000 



0.08-0.17 

0.13 ±0.004 


UlHpHHa nbiJibHHKa, mm 

» » 

0.50-0.81 

0.63 ± 0.02 

0.000 



0.14-0.31 

0.19 ±0.01 


J\l .[HHa CT0J[6HKa, MM 

» » 

4.60-8.25 

6.69 ±0.21 

0.000 



4.00-7.00 

5.65 ±0.15 


XlJTHHa jionacTH pbuibua, mm 

» » 

0.36-0.62 

0.49 ± 0.01 

0.049 



0.35-0.78 

0.54 ± 0.02 


/JjIHHa JionacTH 3aBH3H, MM 

» » 

0.32-0.46 

0.40 ± 0.01 

0.003 



0.34-0.55 

0.45 ± 0.01 


UlHpHHa JionacTH 3aBH3H, MM 

» » 

0.21-0.29 

0.25 ± 0.004 

0.001 



0.22-0.39 

0.29 ±0.01 


fljiHHa nepeaHeH JionacTH HeKTapno- 

» » 

0.52-0.73 

0.62 ±0.01 

0.001 

TO JIHCKa, MM 


0.48-0.66 

0.57 ±0.01 



npHMenaHHe. min—max — MMHHMajibHoe h MaxcHMajibHoe 3HaMeHHe npH3HaKa; M, m — cpeiiHee 3HaneHHe 
npH3HaKa n ero ournGKa; P — aocTOBepHocTb pa3JiHHHH aByx cpeflHeapHc})MeTH i iecKHX 3Ha i ieHHH npH3HaKOB. lloJiy- 
>KHpHblM UipM(j)TOM OTMeHeHbl HeilOCTOBepHbie pa3JIHHHJI. 


HainenKa noflnecTHHHaa, o6pa30BaHa 5 TaHreHTajibHO cpocniHMHCfl namejiHCTHKa- 
mh. OHa 5-JionacTHa5i, o6paTHOKOHHHecKOH (J)opMbi, c 15 ^CHJiKaMH, npaBHJibHa^i, cnenca 
corayTafl, Heona/jatomaa, yBflflaiomafl, npn njio^ax KOJiOKOJibnaTo B3AyTaa, 3ejieHO-CH- 
HeBaToro u,BeTa. B cpocmeiicfl namenKe Bbi/jejuroTCfl Tpy6ica, otth6 n 3eB. Tpy6ica na- 
iueHKH np^Maa, H3HyTpn rojiaa, ajimhoh ot 2.4 jxo 3.5 mm. B 3eBe nameHica npaiviafl hjih 
cjia6o CKomeHa, BbicoTa 3eBa 1.5—1.7 mm. Cnapy>KH nauiemca rycTO onymeHa rojiOBna- 
TblMH BOJIOCKaMH Ha KOpOTKHX HOHCICaX H ropa3flO 6oJiee KpyilHLIMH, OKpyrJIbIMH >KeJlTO- 
BaTbiMH nejibTaTHbiMH >Kejie3KaMH. 3y6ubi jionacTeH npjiMbie, no (|)opMe ot Tpeyrojib- 
HblX £0 JlHHeHHO-JiaHUeTHblX, OCTpbie, HO Ha KOHHHKaX He OCTHCTbie, AJIHHa HX BapbHpy- 
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eT ot 0.8 a o 1.3 mm, uiHpHHa — ot 0.7 ao 1.0 mm. MeacAy 3y6ijaMH y icpaa 3eBa 
pacnojio)KeHLi 5 MajieHbKHX yrojimeHHH b bhac )KejiBaHKOB. 

BeHHHK o6pa30BaH 5 TaHreHTanbHO cpociHHMHca JienecTKaMH, 3HroMop(J)HbiH, ABy- 
ry6bm, pacKpMTbiH, cHHe-(J)HOJieTOBoro UBeTa. CpociHHeca Hac™ BeHHHKa pacHJieHa- 
iotc a Ha TpyOxy, 3eB h otth 6 . Bchhhk abctbchho pa 3 AeJieH Ha ABe ry 6 bi, H3 KOTopbix 
BepxHjra o6pa30BaHa 2, a hhhchshi — 3 JienecTKaMH. CHapyacH BeHHHK onyrneH peAKHMH 
AJihhhbimh BOJiocKaMH, Ha jionacT5ix ry 6 bojiockh 6 ojiee AJMHHbie. Tpy 6 xa BeHHHKa 
BHyTpn rojiaa, corHyTaa, AJiHHHee namenKH, ajihhoh ot 4.5 ao 5.8 mm, k OTrn 6 y aobojib- 
ho pe3KO pacuiHpeHHaH, paBHa OTrn 6 y. 3eB pacniHpeHHbiH, onymeHHbiH. Bepxmui ry 6 a 
AJIHHoh ot 1.6 ao 2.7 mm, np^Maa, Ha TpeTb hjih hcmhoto rjiy 6 )Ke HaApe3aHa Ha 2 flinje- 
BHAHbie 3aocTpeHHbie jionacTH. Hhhchjui ry 6 a npocTepTaa, Tpexjionacraaji, b 1.5 pa3a 
AJiHHHee BepxHen (2.5—4.1 mm), c 6 okobbimh jionacTAMH tbkoh ace (J)opMbi, KaK Jiona- 
cth BepxHen ry 6 bi, hob 1.5 pa3a KpynHee. CpeAHJHi jionacTb hhachch ry 6 bi ninpoKO 06 - 
paTHOHHueBHAHaa, cjierKa BorHyTaa, c AByM^ BbieMKaMH Ha KaacAOH JionacTH, k ocHOBa- 
hhk) HoroTKOo6pa3HO cyxceHHafl, c BBepx 3arHyTbiMH KpaaMH, ajihhoh ot 1.9 ao 2.8 mm, 
UJHpHHOH OT 2.7 AO 3.6 MM. 

AHApouen. AHApouen TeTpaMepHbin, ranjiocTeMOHHbiH (oahh Kpyr tbihhhok). 
B o 6 oenojibix UBeTKax S. multifida 4 (JjeprajibHbie tbihhhkh cbohmh TbiHHHOHHbiMH hh- 
thmh cpacTaiOTca c Tpy 6 KOH BeHHHKa ao ero 3eBa, ho He cpacTaiOTca Apyr c ApyroM. Ile- 
peAHHH (hhhchjw) napa tbihhhok pacnojioxceHa HaA hhxchch ry 6 on BeHHHKa, OTorayTa 
ot BepTHKajibHOH och u,BeTica Hapyacy. 3aAHjni (BepxHen) napa tbihhhok pacnojioxceHa 
noA BepxHen ry 6 on, AyroBHAHO H3ornyTa b BepxHen nacra k BepTHKajibHOH och UBeTica. 
Tbihhhkh ABycHJibHbie: 3aAHHe tbihhhkh AJiHHHee nepeAHHx. Raima, hhhchhx tbihhhoh- 
hmx hhtch BapbHpyeT ot 5.0 ao 6.4 mm, AJiHHa BepxHHx — ot 6.1 ao 7.7 mm. CboGoahkic 
nacTH TbiHHHOHHbix hhtch TOHKHe, AJiHHHbie, rojibie, OKpymoH (J)opMbi, Ha BceM npo- 
tjdkchhh oahoto AHaMeTpa. CpociHHeca nacTH TbiHHHOHHbix hhtch b BepxHen nacra 
Tpy 6 ra BeHHHKa OKpyrjibie, nocTeneHHO ymiomaiomHecji h b ocHOBaHHH jienecT- 
KOB npeACTaBJieHbl TOJIBKO HCHJIKaMH. riblJIbHHKH 4-THe3AHbie, CepAUeBHAHOH (J)OpMbI, 
pa3ABOeHHbie y OCHOBaHHfl, nOABHHCHbie, COeAHHeHbl C TbiHHHOHHbiMH HHT5IMH HHHCe 
cepeAHHbi cnHHHOH CTopoHbi, pacnojiaraioTCH Ha BepxyniKe. Y Bcex tbihhhok b ijBeTKe 
nbuibHHKH OAHHaKOBOH (J)opMbi h oahoto pa3Mepa, He conpHKacaiOTc^ Apyr c ApyroM, 
AJIhhoh ot 0.5 ao 1.0 mm, HiHpHHOH ot 0.5 ao 0.8 mm. rHe3Aa nbuibHHKOB pacKpbi- 
BaiOTca npoAOJibHOH mejibio, OAHHaKOBbie, cHanajia napajuiejibHbie, no3flce pacxoAfl- 
mnecH noA yrjioM, 6 jih3khm k npjiMOMy. THe3Aa b TeKax nepeA BCKpwraeM nacranHO 
o6i>eAHH5HOTCH H3-3a pa3pymeHH$i BepxHen nojiOBHHbi neperopoAKH MexcAy hhmh. 
Cb^3hhk, hbjihioiahhch np^MbiM npoAOJi^ceHHeM tbihhhohhbix hhtch, TpeyrojibHOH 

(J)OpMbI. 

IlbiJibua. B ceM. Lamiaceae nbuibLja 6 biBaeT 3- h 6-6opo3AHOH, cooTBeTCTByiomeH 
2- h 3-KJieTOHHOH 3pejioH nbuibAe, hto BCTpenaeTCJi Hpe3BbinaHH0 peAKO b npeAejiax oa- 
hoto ceMencTBa. Thhoahouhji b 3tom ceMencTBe, KaK npaBHJio, KoppejinpyeT c 3-KJie- 
tohhoh 6-6opo3AHOH nbuibLjoH (,fl(eMb 5 iHOBa, 1985). ribuibueBbie 3epHa S. multifida 
6-6opo3AHbie, c(J)epoHAajibHOH (jjopMbi, HecKOJibKO cnjuocHyTbie no OAHOMy H3 AHaMeT- 
poB, SecnopoBbie, noBepxHOCTb MejiKoGyropnaTaa (3aKJiHHCKa5i, 1950). ^HaMeTp nbuib- 
ueBbix 3epeH BapbHpyeT ot 25.3 ao 36.5 mkm. OeprajibHOCTb nbuibijbi KOJie 6 jieTca ot 88 
ao 97 %. 

HeKTapHHKH. HeKTapHHKH BHyTpHlIBeTKOBbie, pacnOJIO)KeHbI noA 3aBH35IMH Ha 
UBeTOJio>Ke b BHAe yTOJimeHHoro mhchctoto HeKTapHoro AHCKa. Han 6 ojiee oSbiHHbm 
ran HeKTapHHKa b ceM. Lamiaceae — 3to ahck c 4 xoporno pa3BHTbiMH jionacraMH (Ky- 
JineB, 1959; KapTamoBa, 1965). Taxon ran HeKTapHoro AHCKa xapaKTepeH h ajhi S. mul- 
tifida , nepeAH^a JionacTb KOToporo (pacnojioxceHa b ocHOBaHHH JienecTKOB, o6pa3yio- 
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iuhx hhhchiok) ry6y BeHHHxa) 3aMeTHO Kpyimee ocTajibHbix. fljiHHa nepeAHeH nonacra 
HeKTapHoro AHcxa BapbHpyeT ot 0.5 a o 0.7 mm. JionacTH HexTapHoro A^cxa HepeAyiOTca 
C JIOnaCTHMH 3aB5I3H. 

THHeueH. THHeueH /^HMepHWH, cHHxapnHbin. 06pa30BaH AByMii rnioAOJiHcraxaMH 
C HHCJIOM TUQ3JX, COOTBCTCTByiOIAHM HHCJiy nJIOAOJIHCTHXOB. KaflCAOe rHe 3 flO ACJIHTC5I 

jiohchoh neperopoAKOH nonojiaM, BCJie/jcTBHe nero 3aB5i3b CTaHOBHTca 4-jionacTHOH, 
C OflHHM aHaTpOIIHLIM CeM5I3aHaTXOM B KaflCflOH JIonacTH. Jl JIHHa JIonacTH 3aB5I3H BapbH- 

pyeT ot 0.3 ao 0.5 mm, imipHHa — ot 0.2 ao 0.3 mm. 3aB5i3b BepxHJui, cHA^nas, c Bbina- 
HeHHbiMH nojiOBHHKaMH mQ 3 jx , rjiaAxaa h rojiaa. Ctoji6hx AJIHHOH OT 4.6 AO 8.3 MM 

OTXOAHT OT OCHOBaHHfl JIOnaCTCH 3aBH3H (rHH06a3HHCCXHH), TOHXHH H OHeHb AJIHHHblH, 
rojibiH, k Bepxymice otkjioh^ctch ot cboch BepraxajibHOH och. PbiJibije AByjionacTHoe, 
rojioe, HrojibHaToe, BHJibnaToe hjih axopeBHAHoe b 3aBHCHMocra ot (J>a3bi pa3BHTH5i 
UBeTxa (cm. HHHce). JIonacTH pbuibija LjejibHbie, JiaHijeTOBHAHOH (JiopMbi, otxjiohjhotch 
OT BepTHKaJIbHOH OCH CTOJl6HKa. 

,H,HXoraMHH. 06oenojibie ubctkh S. multifida npoTaH aphhhbi . IlbiJibHHKH BCxpbiBa- 
iotch cpa3y nocjie pacnycxaHHJi 6yTOHOB. OnopoacHeHHe nbuibHHKOB ocymecTBjnieTCJi 
b TeneHHe hcmhothx (4—5) nacoB, oco6chho y ubctxob, pacnycTHBHiHxcji yTpoM, xorAa 
ohh nocemaiOTca HacexoMbiMH-onbuiHTejuiMH. Ilocjie pacnycxaHHJi ijBeTxa pbuibije 6bi- 
BaeT CHanajia HrojibnaTbiM hjih cpa3y HMeeT BHJibnaTyio (J)opMy, HanpaBJieHO hcckojibko 
koco KBepxy h He BbicTynaeT H3 BepxHen ry6bi. rioAo6Hbie pbiJibija He totobbi k onbiJie- 
HHK>: npn MHKpocKonnpoBaHHH c aueToxapMHHOM BHAHa He npopacTaiomaa Ha pbuibije 
nbuibua. CnycT a HexoTopoe BpeMH (3 — 4 h h 6ojiee) BHJibnaToe pbuibije o6bihho Hecxojib- 
xo cnycxaeTca bhh3, h HepeAxo ero hh)xh5hi jionacTb oxa3biBaeTca yace ycenHHOH, 
oco6eHHO Ha caMOM xohhhxc, nbuibijeBbiMH 3epHaMH. Pbuibua b otoh ctbahh yace bbi- 
CTynaiOT H3 BepxHen ry6bi Ha 2—3 mm. ripn MHxpocxonnpoBaHHH b aueTOxapMHHe Ha 
pbiJibuax bhahbi npopacTaiomne nbuibijeBbie 3epHa. IIo3AHee, x xoHuy ahji hjih yace Ha 
cjieAyiomHH achb, pbuibua CTaHOB5iTC5i axopeBHAHbiMH. ribijibua o6lihho JioxajiH30BaHa 
y hhx yace Ha o6enx jionacTJix. Y cTapbix ubctxob axopeBHAHbie pbuibija MoryT 6biTb Ha- 
CTOJibxo pe3xo onymeHbi bhh3 Ha ajihhhbix cTOJi6nxax, hto ohh nperpaacAaiOT Hacexo- 
MbiM AOCTyn BHyTpb ABeTxa. 


riecTHHHbie ii, b e t xH 

OKOJIOUBeTHHK. Ilo CTpOCHHIO OXOJIOIJBeTHHXa o 6 oenOJIbie H neCTHHHbie ABeTXH 
S. multifida He pa 3 JiHHaiOTC 5 i. Pa 3 JiHHHH no pa 3 MepaM nacTen HamenxH MOXAy o 6 oeno- 
JlblMH H neCTHHHbIMH UBCTXaMH S. multifida He BbUIBJieHO. Pa 3 JIHHHH CBH 3 aHbI TOJIbXO 
c pa 3 MepaMH BeHHHxa: ero nacra y o 6 oenojibix ubctxob BcerAa xpynHee, neM y necTHH- 
Hbix (cm. Ta 6 jiHLjy). 

AHApouew. HanGojibuine otjihhhh o6oenojibix h necTHHHbix abctxob Ha6jHOAaiOTc^ 
xax b cTpoeHHH, Tax b pa3Mepax aHApouea. Tbihhhxh npeACTaBJieHbi cTaMHHOAH^MH, 
hto OTpa3HJiocb Ha pa3Mepax Bcex nacTen aHApoLjeji. Tax, AJiHHa h uiHpHHa nbiJibHHxoB 
b o6oenojibix ABeTxax 0.7 h 0.6 mm, a b necTHHHbix ABeTxax — 0.1 h 0.2 mm cootbctct- 

BeHHO. HaCTO BCTpe4aiOTC5I neCTHHHbie ABCTXH C 2 HH^CHHMH CTaMHHOAHHMH (nOJIHO- 
CTbio oTcyTCTByeT, xax npaBHjio, BepxHJHi napa CTaMHHOAHeB). 

rwHeueii. CTpyxTypHbix otjihhhh b CTpoeHHH rHHeuea o6oenojibix h necTHHHbix 
UBeTxoB S. multifida He o6Hapy>xeHO. OAHaxo HaSjiiOAaiOTCfl pa3JiH4HH no pa3MepaM 
)xeHcxnx reHepaTHBHbix opraHOB: b o6oenojibix UBeTxax ctoji6hx A-tfHHHee, neM b nec¬ 
THHHbix (cm. Ta6jiHLjy). riecTHHHbie abctxh hmciot 6ojiee xpynHbie JionacTH pbuibua h 
3aB5i3eH, neM o6oenojibie. 


1788 



06 cyjKAeHHe 


B pe3yjibTaTe HauiHx HccjieuoBaHHH BbiflBJieHbi pa3JiH4H5i b pa3Mepax nacTen o6oe- 
nonbix h necTH4Hbix ubctkob S. multifida. K nepBHHHWM nojiOBbiM npH3HaicaM uBeTKa 
3 Toro BH/ja cjieuyeT othccth npH3HaKH rHHeuea h aHupouea. Pa3JiH4H5i b 3HaneHH5ix aH- 
upouea MOK/jy o6oenojiwMH h necTH4HbiMH uBeTKaMH BnojiHe iiohhthli h o6ycjioBJieHbi 
npoueccaMH ero peuyKUHH b necTHHHwx UBeTKax. Btophhhlimh nojiOBbiMH npH3HaKa- 
MH y UBCTKOB S. multifida 5IBJI5HOTC5I 60 JIbIHHHCTB 0 H3y4CHHbIX npH3HaKOB OKOJIOUBCT- 
HHKa 3a HCKJiKmeHHeM napaMeTpoB 4ame4KH h ee 4acTeH. Mop(J)OJiorH4ecKHe pa3JiH4H5i 
oSoenojibix h necTH4HLix ubctkob CTporo BbipaaceHbi: no BHenmeMy BH/jy mohcho ot- 
4 CTJIHB 0 Cy/JHTb O npHHa/UIC)KHOCTH UBeTKa K TOMy HJIH HHOMy nOJIOBOMy THny, 4T0 
BaacHO npn H3y4eHnn nojiOBOH CTpyiaypbi nonyjniUHH. 

Rim o6i>HCHeHHH Ha6jnouaiomHxc5i pa3JiH4HH no pa3MepaM OKOJiouBeTHHKa n ero 
nacTen y o6oenojibix n necTH4Hbix ubctkob rHH0UH3UH4Hbix bhuob b jinrepaType cyme- 
cTByeT rnnoTe3a «KoppejnrrHBHoro pa3BHTHH» (Gender.., 1999), KOTopaa hcxouht H3 
npeunojio^ceHH^, 4 to MOK/jy JienecTKaMH n Tbi4HHKaMH HadjnouaeTCH corjiacoBaHHbin 
pocT h/hjih reHeTHnecKaa Koppejmun^ (Raab, Koning, 1988; Stanton, Young, 1994). Pau 
nccjieuoBaTejien (Baker, 1948; Plack, 1957) noKa3ajin, 4 to Ha pocT BeH4HKa y thhouho- 
UH4HBIX BHUOB BJIH5HOT TOpMOHM, BblUejIBCMbie TbI4HHKaMH. ,fl(eMb5IHOBa (1985) BblC- 
Ka3biBaeT npeunojioflceHHe, 4 to Ha pa3Mepbi oKOJiouBeTHHKa y necTH4Hbix ubctkob 
rHH0UH3UH4HbIX BH/JOB 60Jiee rydHTeJIbHO BJIHJieT peUyKUHH nbIJIbHHKOB H UblJIbUbl, 
ocymecTBJHHomaacji Ha paHHeH CTa/jHH, b cpaBHeHHH c uereHepauneH hx Ha 6ojiee no3u- 
hch CTauHH. no HauieMy mhchhio, KOTopoe coBnauaeT c npeucTaBJieHHJiMH C. C. Xox- 
jioBa (1968), ropMOHajibHaa Teopna He BCKpbiBaeT npH4HHbi thhouhsumh. O/jHaKO OHa 
o6i>5icH5ieT yMeHbuieHHe pa3MepoB bchhhkob necTH4Hbix ubctkob. 

B CTpoeHHH rHHeuea o6oenojibix h necTH4Hbix ubctkob S. multifida OTcyTCTByiOT 
KanecTBeHHbie pa3JiH4Ha. npeBpaiueHHe tbihhhok b cTaMHHOUHH b necTH4Hbix UBeTKax 
HHKaK KOppeJIHTHBHO He CB5I3aHO CO CTpoeHHCM THHeuefl. HanpOTHB, neCTH4Hbie UBeTKH 
HMeiOT jiynrne BbipaaceHHyio pbuibueByio noBepxHOCTb h 6ojiee KpynHbie jionacTH 3aB5i- 
3H, 4eM y o6oenojibix. YBejiH4eHHe BOcnpHHHMaiomeH noBepxHOCTH pbuieu cjieuyeT 
paccMaTpHBaTb KaK npHcnoco6jieHHe necTH4Hbix ubctkob k nepeKpecTHOMy onbuie- 
HHK), KOTopoe UJIfl HHX HBJHieTCJI eUHHCTBCHHblM H HeH36e)KHbIM. TeHTOHOraMHa HJIH aB- 
ToraMHH y hhx HCKjnoneHa. 
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SUMMARY 

The morphology of 200 flowers of a gynodioecious plant Schizonepeta multifida collected from 
the wild of Khakassia has been studied. Two types of the flowers (hermaphrodite and pistillate) are cle¬ 
arly distinguished. In the pistillate flowers, a partial reduction of stamens is observed. The types of flo¬ 
wers differ in the size the of parts of corolla, androecium and gynaecium. The hypothesis explaining 
presence of sex dimorphism on the perianth size in the flowering plants is considered. 


1790 



y^K 581.821 : 582.683.2 


Bot. >KypH., 2009 r., t. 94, JVs 12 


© A. II. KapnoBa, O. B. HKOBJieBa 

CTPOEHHE CEMEHHOH K05KYPM Y BHAOB STROGANO WIA 
H HEKOTOPbIX nPEACTABHTEJTEH POM 
LEPIDIUM ( CRUCIFERAE) 

A. P. KARPOVA, 0. V. YAKOVLEVA. SEED COAT STRUCTURE 
OF STROGANOWIA SPECIES AND SOME REPRESENTATIVES 
OF LEPIDIUM ( CRUCIFERAE ) 

EoTaHHHecKHH HHcmryT hm. B. Jl. KoMapoBa PAH 
197376 C.-FIeTep6ypr, yji. ripo(j>. nonoBa, 2 
OaKc (812) 234-45-12 
E-mail: olgayakl945@mail.ru 
nocTynwia 17.12.2008 

OKOHHaTejibHbiH BapnaHT nojiyneH 23.06.2009 

C noMombK) cBeTOBoro, cKaHHpyiomero h TpaHCMHccHOHHoro ojieKTpoHHoro MHKpocKonoB H3y i ieHa 
Mop(j)OJiornH h aHaTOMHJi ceMHH y 21 BH^a po,na Stroganowia u 9 6jih3KHX k HCMy bhaob poaa Lepidium. 
Ajw po,na Stroganowia ycTaHOBJieHO 2 Tuna nepBHHHon CKyjibnTypw noBepxHocTH ccmxh h 1 THn btophh- 
hoh CKyjibmypbi. CeMeHa Stroganowia 3K30-3HA0TecTajibHbie, 3HAOTerMHHajibHbie. Bhabi Stroganowia 
^eJiHTCJi Ha 2 rpynnw no HauHHHK) cjih3h b KJieTKax 3K30TecTbi. OcHOBHbie pa3jmHHH Mewy Buamu bwxb- 
jieHbi b CTpoeHHH 3K30TecTbi h 3H^oTecTbi. CeMeHa H3yneHHbix bhaob Lepidium 3HAOTecTanbHbie, 3HAOTer- 
MHHajibHbie. CeMeHHaji xoxcypa poaob Stroganowia w Lepidium pa3JiHHaeTCX rjiaBHbiM o6pa30M CTpyKTypoft 
3 H^OTecTbi. no oco6eHHOCT«M CTpoeHHB TecTbi H3 cocTaBa poAa Stroganowia hckjhohch bha S. litwinowii 
Lipsky. 

KjnoneBbie cjioBa: ceMeHa, cKyjibmypa noBepxHocTH, ceMeHHan Koacypa, cnH3ecoAepHcamHe KJieT- 
kh, Stroganowia , Lepidium , Cruciferae. 

CncTeMa poAa Stroganowia Kar et Kir., ero o6i>eM h poACTBeHHbie cbhsh ao chx 
nop ocTawTCH AHCKyccHOHHbiMH. TaKCOHOMmecicaa o6pa6oTKa poAa npoH3BOAHJiacb 
tphhcah: H. B. IlaBJioBbiM b 1933 h 1939 rr. h B. EL BonaHueBbiM b 1984 r. Ilpn otom 
ncnojib30BajiHCb npH3HaKH TOJibKo BHenmero CTpoeHHH pacTeHHH, hto OKa3ajiocb hcao- 
cTaTOHHbiM ajih ycTaHOBJieHHH rpaHHU po^a Stroganowia. Elo mhchhio pwa HCCJieAOBa- 
Tejien (riaBJioB, 1939; EonaHueB, 1984; KaMeJiHH, 2002; ^opocjjeeB, 2004), poA Stroga¬ 
nowia no Mop(J)OJiornH BereTaraBHbix n penpoAyKTHBHbix opraHOB HanOoJiee 6 jih30k 
k poAy Lepidium. MojieKyjinpHbie nccjieAOBaHHH nocjieAHnx neT ctbbht noA coMHeHHe 
caMOCTOHTejibHOCTb poAa Stroganowia. Ha ocHOBe flHK-aHajin3a poAa Stroganowia ne- 
peHeceHbi Bee ero bham b poA Lepidium (Al-Shehbaz et al., 2002). 

B HacToamee BpeMH poA Stroganowia Kar et Kir. HacnHTbiBaeT 22 BHAa h no CHCTeMe 
B. H. flopo(J)eeBa (2004) hbjihctch npeACTaBHTejieM noATpnObi Lepidiinae Prantl. Tpn6bi 
Thlaspideae DC. 

TpaAHUHOHHO AJW CHCTeMaTHKM KpeCTOIJBeTHblX HCnOJIb3yK)T AaHHbie no MOp4)OJ10- 

rnn ceMHH (Murley, 1951; Berggren, 1981; Koul et al., 2000; Zeng et al., 2004, h Ap.) h 
cTpoeHHK) ceMeHHon Koxcypbi (Winton, 1902; AjiflBAHHa, 1926, 1931; OpexoBa, JlaiiHH- 
cxa h, 1936; Cemochorsky, 1947, 1950; Vaughan, 1956, 1959, 1970; Vaughan et al., 
1971; BejiHHKHH, 1974; CycnoBa, 1977; Cnaccxafl, 1979; Stork, 1971; Stork etal., 1980; 
HeAocnacoBa, 1984, 1986; ^opoc[)eeeB, 1988; PoAHOHOBa, 1992, h AP-)- CBeAeHHfl o 
Mop({)OJiorHH ceMAH bhaob poAa Stroganowia b AHTepaxype OTcyrcTByiOT. Jlnuib b oa- 
hoh H3 pa6oT (Vaughan et al., 1971) no anaTOMHHecKOMy CTpoeHHK) npuBeAeHa cxeMa 
ceMeHHon Koxcypbi S. paniculata c KpaTKHMH noacHeHHHMH. Mopc|)onorH« ccmhh bhaob 
poAa Lepidium nccjieAOBaHa Jiymne (AjiBBAHiia, 1926, 1931; Cernochorsky, 1947; La- 
towski, 1982; PoAnonoBa, 1992, h Ap.)> npn 3tom «Atlas of seeds» (Berggren, 1981) 
CHa6>KeH 4)OTorpa(j)iiHMH c noApo6nbiM orincaiiHeM ceM*ni 10 bhaob 3roro poAa. AnaTo- 
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MHHecKH Jiynuie H3yneHbi ninpoKO pacnpocTpaHeHHbie hjih Hcnojib3yeMbie b KyjibType 
BH^bi Lepidium (AjiflBflHHa, 1926,1931; Cemochorsky, 1947; Vaughan etal., 1971; Wer- 
ker, 1997, h ap), hto oco6eHHO OTpaaceHO b pa6oTe K. Latowski (1982), nocBameHHOH 
KOMiuieKCHOMy MOp(J)OJioro-aHaTOMHHecKOMy onncaHHK) 11 bhaob. 

B 3aAaHH AaHHOH pa6oTbi bxoahao cpaBHHTejibHoe Mopcfionoro-aHaTOMHHecKoe hc- 
cjieAOBaHHe CTpoemra ceMAH bhaob poAa Stroganowia h 6jih3KHX k HeMy bhaob Lepidium. 


MaTepwaji h MeTOAHKa 

MaTepnajioM rjiz nccjieAOBaHHfl nocjiy^KHJin cyxne 3pe;ibie ceMeHa, B3flTbie c rep- 
6apHbix o6pa3UOB, xpaHflmnxcfl b rep6apnH EoTaHHHecKoro HHCTHTyTa hm. B. JI. Ko- 
MapoBa PAH (LE) h Mockobckofo rocyAapcTBeHHoro yHHBepcHTeTa hm. M. B. JIomo- 
HOCOBa (MW). 


CnHcoK HCCJieAOBaHHbix o6pa3AOB 

Pon Stroganowia : S. affghana (Boiss.) Pavlov: Badghis (Sim-koh), Ns 516, 19 V 1885, J. E. T. Aitchison 
(LE); S. angustifolia Botch, et Vved.: Y36eKHCTaH, HyparaHCKHe ropw, xp. Aicray, can IleTbip, CKajiw, 
N® 77, 14 VII 1972, P. B. KaMejiHH (LE); Y36eKHCTaH, ceBepHbiH MaKpocKJioH xp. HypaTay, oxp. KHUiJiaKa 
AapacTaH, KaMeHHCTbie CKJiOHbi h cnajibi, JNf® 270, 21 VI 1971, B. n. EoHamjeB, P. B. KaMejiHH (LE); Y36e- 
KHCTaH, ceBepHbiH MaKpocKJioH xp. HypaTay, ymejibe Typnapa b oxp. KHUiJiaKa CapwMcaK, N® 333, 
23 VI 1971, B. n. BoHaHueB, P. B. KaMejiHH (LE); S. botschantzevii A. Karpova: 3ananHWH TaHb-IUaHb, 
HaTKajibCKHH p-H, ymejibe p. HaTKajia, nepeBaji Xapryrn, KaMeHHCTWH ckjioh, N® 33, 5 VII 1927, P. H. A6o- 
jihh (LE); Y36eKHCTaH, 3an. TflHb-IUaHb, SacceiiH HaTKajia-AKSyjiaKa, cKajibi b 7 km ot ycTbfl KawMaH-caa, 
iHHSjuiKOBaH rpynn., cpenH apueBHHKOB, 14 VII 1973, P. B. KaMejiHH (LE); S. brachyotaKar . et Kir.: In col - 
libus lapidosis Songoriae prope Ajagus sat frequens, N° 1264, 27 V 1841, Karelin et Kirilov (LE); S. bupleu- 
roides (Rech. f.) Botsch.: 3aKacnHHCKaa o6ji., TaynaH, 28 VII 1912, H. AunpocoB (LE); In montibus p. Asha- 
bad, Ns 817, 21 IX 1897, D. Litwinow (LE); S. cardiophylla Pavlov: Cwp-AapbHHCKHH oxpyr, CTenHOH 
ckjioh 6jih3 nepeBajia Aay-6a6a, N°431, 28 VIII 1934, H. B. IlaBJiOB (MW); 3ananHWH TflHb-IUaHb, can 
Henan, b KycTapHHKax, 30 VIII 1928, H. B. IlaBJiOB (LE); S. intennedia Kar. et Kir.: CeMHpeueHCKaji o6ji., 
A>KapKeHTCKHH ye3n, ropw KapaTay, p. Kypy-KyjibneK-CyM6e, N® 1963, VII 1910, A. H. MnxejibcoH (LE); 
S. kazachstanica A. Karpova: IOjkhwh Ka3axcTaH, ropbi AyoHa-Tay Mexcny CecjiaBHHO h TiojibKy6acoM, 
Ns 51,9 VIII 1982, M. T. IlHMeHOB, M. T. BacHJibeBa, C. C. AayuJKeBHH (MW); S. leventii V. I. Dorof.: Tur¬ 
key, Erzurum prov., ad meridiem 42 km ab Koprukoy, in parte superiore valii Araks, declivum herbaceum, 
altitudo supra mare 1800 m, 39°44' lat., 41°43' long., N® 1760, 23 VI 2003, V. I. Dorofeyev (LE); S. panicu- 
lata var. paniculata: TypKecTaH, OepraHCKan o6ji., AHnH>KaHCKHH ye3n, ropw 6jih3 KHUiJiaKa KaMnwp-a6an, 
N® 498, 27 V 1916, H. B. AHnpocoB (LE); Y36eKHCTaH, IIlHpaSancKHH p-H, BOCTOHHbie ckjiohw KyrHTaHra 
y ceji. BaH3o6, Ha cxajiax h b pacmeJiHHax, KpynHbiMH KypTHHaMH, 2000 m Han yp. m., N® 231, 15 VII 1931, 
Al. Jarmolenko (LE); S. paniculata var. ferganica A. Karpova: KHprH3CKaa CCP, ceBepHbiH ckjioh OepraH- 
CKoro xpeSTa, nopora TopKeHT-Kapacy, nepeBaji KoxSejib, N® 104, 3 VIII 1989, M. T. IlHMeHOB, 
E. B. Kjhohkob (MW); S. persica N. Busch: Persia borealis, prov. Tabris (Atropatania), in montibus 
Sher-Dara inter st. viae ferr. Sofian et Sejvan, 1430—1500 m, 18 VI 1924, A. Grossheim (LE); S. puberula 
Kitam.: KaiJjHpncTaH boctohhoh oSjiacTH, nepeBaji nopyH, io)KHaji uacTb CKJioHa (cnycK), 20 X 1924, A- Ey- 
khhhh (LE); S. robusta Pavlov: 3an. TaHb-IIIaHb. BocTOHHaa nacTb rop KapaTay, xp. Eojiwhoh AKTay, me6- 
hhctwh ckjioh 6jih3 ymejibji p. TaMnw, N® 406, 18 VI 1936, A. HnjiHKHHa (MW); ropw KapaTay, mcdHHCTwe 
BepojHHW Ha nepeBajie EyKyirray, N° 397, 27 VI 1931, H. B. naBJiOB (MW); S. rubtzovii Botsch.: CeMnna- 
jiaTHHCKaji o6ji., YpzixcapcKHH p-H, ceBepo-BOCTOHHoe npH6ajixauibe, Ha cynecuaHwx 6ypwx noHBax b (J>e- 
pyjiOBO-BOJiocHeuoBOH rpynnupoBKe, 5 VII 1956, PycaeBa (LE); S. sagittata Kar. et Kir.: Dorf. Koksu, 
4000'—5000', Ludabhang der Dschungarischa Alpen, 30 V 1879, A. Regel (LE); S. saravschanica Bulgako¬ 
va: 3epa(})inaHCKHH xpe6eT, 3ananHaa okohchhoctb, ceBepo-3ananHWH ckjioh Bbiuie KHUiJiaKa CwpwKOJib Ha 
BwcoTe okojio 1000 m Han yp. m., OKpecTHOcTH nepeBajia THJia-THKaH, 13 VI 1980, A. A. EyjiraKOBa (TAK); 
S. subalpina (Kom.) Thell. ex Pavlov: Eyxapa, KapaTerHH, Ana-ajiMa, Ha p. Cypxo6, 7500', N° 920, 
1 VIII 1897, B. H. AnncKHH (LE); TanaancncTaH, KapaTerHHCKHH xpe6eT, ceBepHWH ckjioh xp. Ka- 
6yn-KpwM, noJiHHa p. KoMapoy, KHuuiaK AauiTH-XHpcoH, ypounme AKTam, N® 274, 3—5 VII 1988, 
M. T. nHMeHOB, M. r BacHJibeBa, T. B. AaBpoBa (MW); S. tianschanica Botsch. et Vved.: 3an. 
TjiHb-LJJaHb, MannaHTajibCKHH xp., HH 30 Bba HoTaH-caa, MejiKouiedHHCTwe ckjiohw, 24 VII 1940, B. MaKap- 
nyK (TAK); S. tohnaczovii Junussov: IOkhbih Tan>KHKHCTaH, 3ananHWH MaKpocKJioH xp. Kapa-Tay, b aHny- 
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30B0-n0JibiHH0M KJieHOBHHKe, X® 391, 18 V 1960, IO. A. MeHHCJiaBCKHH, B. H. 3aBeaeeB, C. lOHycoB (LE); 
IO>KHbiH Ta^>KHKHCTaH, rpeSeHb xp. Kapa-Tay b 4km k ceBepy ot ropw Xofl>Ka-MacTOH, N° 675, 
17 VI 1960, K). A. MeHHCJiaBCKHH, B. H. 3aBezieeB (LE); KDjkhbih Tafl>KHKHCTaH, 3anaziHbie ckjiohbi 
xp. TapziaHH-ymTH, b6jih3h KHUiJiaKa TiojibKH-6yjiaK, KaMeHHCTbiH ckjioh can, X® 443, 9 V 1948 (LE); S. tra- 
utvetteri Botsch.: BocTOHHaa EemaK-AaJia. 3ana;moe no6epe>Kbe 03. Eajixam, b6jih3h noc. MbiH-Apaji. no 
rJiHHHCTO-cojiOHnaKOBOH nycTbiHe, 7 VI 1949, B. IT. Tojiockokob (LE); S. litwinowii Lipsky: Herbarium 
horti Petropilitani, Persia, Relig. Fisiker (LE); KoneT-aar, XenpaSafl-UaeK, 30Ha KaMeHHcro-noJibiHHOH cre- 
rw, JV® 290, 17 VI 1924, E. T. UepHflKOBCKaa (LE). 

Pofl Lepidium : L. africanum DC.; On the fields near the Zwartkop River, district of Vitenhage, X® 403, 
5 IV 1905, A. Thellung (LE); L. armoracium Fisch. et C. A. Mey.; flora Abyssiniae septentrionalis, environo 
de Jaganeiti 2200 m ginars, X® 793, 21 IV 1982, G. Schweinfurth et D. Riva (LE); L. integrifolium Nutt, ex 
Ton', et Gray: Southern Utah, Northern Arisona, X® 37,1877, D. E. Palmer (LE); L. meyeri Claus: YpajibCKaji 
ry 6 epHHH, ,H>KaM 6 eHTHHCKHH ye 3 jx, MQTKjxy peKaMH KoHTpaHKaTbi h KapaKaHTbi, Meji, 18 VII 1927, 
IO. P. Po>KeBHH, H. T. )Ke>Kejib (LE); L. songaricum Schrenk: Ka 3 axcKaji CCP, IJeHTpajibHO-Ka 3 axcKHH 
MeJiKOConoHHHK, KaparaH^HHCKaa o6ji., b 30 km k 3C3 ot ct. E. ,H>KyKH3raH, no aopore Ha noc. KapcaKHan, 
6ojijihhhhk, X® 7, 12 VI 1968, 3. B. KapaMbiineBa, IO. A. BjiacoB, E. H. PaHKOBCKaa (LE); L. obtusum Basi- 
ner: BaxaH-HiiiKamHMCKHH p-H, b noceBax y KHimiaKa Illnuixapb Ha naH^e, X® 1630, 4 VIII 1935, 
n. H. Obhhhhhkob, K. C. A<j)aHacbeB (LE); L. cordatum Willd. ex DC.: 3anaziHbiH Ajian, jieBo 6 epe>Kbe 
p. Kbi 3 biJi-cy, ypoHHiue KaMaH, copHoe b noceBe JiHMeHJi, X® 1047, 6 IX 1933, H. TameHKO (LE); L. crassifo- 
lium Waldst. et Kit.: CeMHpeneHCKaji o6ji., IlHmneKCKHH ye3fl, npaBbiH 6 eper p. Hy, b6jih3h ypoHHma 
Taui-yHKyjib, Ha coJiOHnaKax, X® 1063, 20 V 1960, M. CoBeTKHHa, C. HaycoBa (LE); L. ferganense Korsh.: 
y 36 eKHCTaH, KypaMHHCKHH xpe 6 eT, cnycK c nepeBajia KaMHHK b OepraHCKyio flOJiHHy, KaMeHHCTbie ckjio- 
Hbi, X° 593, 28 VI 1959, B. n. EonaHneB (LE); L. graminifolium L.: Dardanelles ad versuras, X® 566, 
9 VIII 1883, P. Ascherson (LE); L. latifolium L.: Samarkand, Ponichakend, Sarafichan, X® 135, Al. Sunge 
(LE); L. montanum Nutt, ex Torr. et Gray: Black Lake, Mono County (near Benton), elev. 6400 ft., frequent 
in brush at upper adge of meadows surrounding alkaline lakes, and apparently limited to such habitat here flo¬ 
wers white vigorus plants two feet high or more, X® 3347, 17 VII 1932, V. Duran (LE); L. persicum Boiss.: 
Kuhikakaghan, Mazenderan, 10 000 ft., on dry slope; 3 ft. high fir., white pod flattened, X® 16433, 
19 VII 1940, W. Koels (LE); L. tiehmii (Rollins) Al-Shehbaz: Nevada, Lyon Country, Virginia Range, sout¬ 
heast of Talapoosa, T19N, R24E, sec. 34, elev. 5900 ft., X® 5783, 1 VI 1980, A. Tiehm, M. Williams, F. Al- 
meda (LE). 

MaKpoMop(j)OJiorHK) ceMflH ((j)opMy h pa3Mepbi) nccjieflOBajiH c noMombio OnHoicy- 
jiapHOH Jiynbi MEC-2 h cicaHHpyiomero 3JieKTpoHHoro MHKpocKona (C3M). Pa3Mepbi 
onpe^ejiajiH y 10 — 15 ceMflH Kaamoro BHfla. BbmejnuiH nepBHHHyio h BTopuHHyio cKyjib- 
nTypy noBepxHOCTH ceMflH. riepBHHHaa CKyjibirrypa BKJnonaeT b ce6a Mop(j)OJiorHK) 
3nHflepMajibHbix KJieTOK (hx pa3Mepbi, (j)opMy, CTeneHb BbinyKJiocTH h TOJimHHy aHTH- 

KJIHHaJIbHblX KJieTOHHbIX CTeHOK), BTOpHHHafl-MHKpopeJIbetj) IIOBepXHOCTH-CKJiafl- 

HaTOCTb, pe6pHCTOCTb H T. R.. 

fljia HccjieflOBaHHfl aHaTOMH4ecKoro CTpoeHHfl ceMeHHOH Koacypbi 6pajiH 8—10 3pe- 
Jibix ceM^H H3 pa3Hbix cTpyHOHKOB c 2—3 repOapHbix jihctob. XapaKTepHOH oco6eHHO- 
CTbio bhaob Stroganowia ABJiaeTCfl yBeJiHHeHHoe kojihhcctbo paflOB ceMeHHOH Ko^cypbi 
b oOjiacTH 3apoAbimeBoro Kopemica (hjih b paHOHe MHKponHJie). IIoaTOMy jxjw npaBHJib- 
hoh HHTepnpeTauHH noJiyneHHbix flaHHbix mbi H3ynajiH ceMeHHyio Koacypy b cpeflHeii 
nacra ceMeHH. HccjieflOBaHHe npoBOflHJiH c noMombio cBeTOBoro (CM) h TpaHCMHCCH- 
OHHoro 3JieKTpoHHoro MHKpocKonoB (T3M). CeMeHa (j)HKCHpoBajiH no oOmenpnHflTon 
MeTO^HKe (EbiKOBa, ilKOBJieBa, 1991; ilKOBJieBa, KpaBijOBa, 1999; ilKOBjieBa h flp., 
2002). fljia jiynmero npoHHKHOBeHHfl (j)HKcaTopa ceMeHa npoKajibiBajin h BbiAep^cnBajin 
HecKOJibKO cyTOK b 3%-m pacTBope (jjopMrJiyrapa. IIocT(J)HKcauHK) npoBOflHJiH 2%-m 
pacTBopoM ocMHfl b TeneHHe H04H. MaTepnaji o6e3BO>KHBajiH b cepnn pacTBopoB aueTO- 
Ha B03pacTaiomeH KOHUteHTpautnn (ot 30 flo 100 %). 3ajiHBKH ncnojib30BajiH cMecb 
anoHa h apaji^HTa. rioJiyTOHKHe nonepeHHbie cpe3bi ceMeHHOH Ko^cypbi (tojiiumhoh 
1 mkm) nojiynajin c noMombio yjibTpaMHKpoTOMa Reichert n OKpaniHBajin nx 1%-m pac- 
TBopoM TOJiyH^HHOBoro CHHero Ha 6opaTHOM 6y(j)epe. IIojiyTOHKHe cpe3bi paccMaTpH- 
Bajin no,a cBeTOBbiM MHKpocKonoM (J)HpMbi Carl Zeiss Photomicroscope III. OoTorpa4)HH 
npenapaTOB cAenaHbi c noMombio uh^poboh (j)OTOKaMepbi Casio QV-2300UX. YjibTpa- 
TOHKne cpe3bi nojiynajin c noMombio yjibTpaMHKpoTOMa Ultracut E (Reichert-Jung) h 
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(j)OTorpa<j>HpoBajiH c noMombK) T3M Tesla BS-500. IIpH onncaHHH nonepeHHbix cpe 30 B 
ceMeHHOH Koacypw npHMeHajin TepMHHOJiorHK), npHBeAeHHyio b 4-m tomc cboakh 
«CpaBHHTejibHaa aHaTOMHa ceMaH» (1992). 


Pe3yJTl>TaTl>I HCCJie^OBaHHH 

XapaKTepucTHKa ceMHH bhaob poAa Stroganowia, Pa3Mep ceMaH y H3yneHHbix 
bhaob Stroganowia KOJie6jieTca ot 1.5 ao 7 mm b ah. h ot 1.5 ao 4 mm b limp. OopMa ce- 
mbh 3JiJiHnTHHecKaa (£. intermedia, S. kazachstanica, S. persica, S. subalpina), anue- 
BHAHaa (£. brachyota, S. bupleuroides, S. rubtzovii, S. saravschanica, S. trautvetteri ), 
npoAOJiroBaTaa (£. angustifolia, S. longifolia, S. minor, S. botschantzevii, S. puberula, 
S. robusta, S. sagittata, S. tianschanica), peace oKpymo-mapoBHAHaa (£. leventii var. /e- 
5. paniculata, S. tolmaczovii) h anueBHAHO-npoAOJiroBaTaa (£. affghana, S. cardi- 
ophylla) (Ta6ji. I, 7— 5). 

CeMeHa npH nonaAaHHH Ha hhx boam y oahhx bhaob «ocjih3hhiotch» (S. affghana, 
S. angustifolia, S. brachyota, 5. kazachstanica, 5. leventii var. leventii, 5. paniculata, 
5. robusta, 5. saravschanica, 5. tolmaczovii), y Apyrnx bhaob 3toto He npoHcxoAHT 
(5. bupleuroides, 5. cardiophylla, S. intermedia, 5. minor, S. persica, 5. puberula, 5. 
fzov//, 5. sagittata, 5. subalpina, 5. tianschanica, 5. trautvetteri). OxpacKa ceMaH cbctjio- 
hjih TeMHO-KopHHHeBaa, peace najieBaa. 

riepBHHHaa CKyjibnTypa noBepxHOCTH ceMaH y HeejieAOBaHHbix bhaob Stroganowia 
AByx THnoB — ceTHaTaa h njiHTHaTaa (Ta6ji. I, 5—72). CeTnaTaa CKyjibnTypa ceMaH xa- 
paKTepHa am 6ojibiUHHCTBa HeejieAOBaHHbix bhaob h co3AaeTca 3a cneT OKpyrjibix hjih 
OK pyrjio-oBajibHbix kjictok 3nHAepMbi, BbiTaHyTbix npeHMymecTBeHHO napajuiejibHO 
npoAOJibHoii och ceMeHH. no pa3MepaM aneeK Mbi BbiAeJiHJiH KpynHoceTHaryio CKyjib- 
mypy (anenKH ceTKH npeBbimaiOT 100 mkm — 5. brachyota, 5. leventii, 5. robusta, 
£ trautvetteri ; Ta6ji. I, 5, 7), cpeAHeceTHaTyio (aneHKH cocTaBjiaiOT 70—100 mkm — 
£ angustifolia, £. intermedia, £ botschantzevii, £. puberula, £. rubtzovii, £. tolmaczovii, 
5. subalpina ; Ta6ji. I, S) h MejiKoceTHaTyio (aneHKH MeHee 70 mkm — £. affghana, 
£. bupleuroides, £ kazachstanica, £ paniculata, £. persica; Ta6n. I, 9). CpeAH bhaob c 
ceTHaTOH cKyjibnTypoii BbiAejiaiOTca bham c rjiaAKOH noBepxHocTbio, peace 6yropnaTOH 
(£. leventii — Ta6ji. I, 7). njiHTHaTaa CKyjibnTypa xapaKTepHa TOJibKo am 2 bhaob — 
£. cardiophylla h £ sagittata (Ta6;i. I, 70). Kjictkh 3nHAepMbi 6ojibineH nacTbio npaMO- 
yroJibHbie, BbiTaHyTbie baojib npoAOJibHoii och ceMeHH, koco BBepx HanpaBjieHHbie, 
65—100 mkm ah. h 20—40 mkm LUHp. TpaHHijbi MeacAy KJieTKaMH neTKHe. KaK h npn 
ceTHaTOH CKyjibmype, aHTHKJiHHajibHbie ctchkh kjictok He BbiAaiOTca, BCJieACTBne nero 
HapyacHbie nepHKJiHHa;ibHbie ctchkh BbinyKJibie. Y £. bupleuroides, £. kazachstanica, 
£ botschantzevii, £ subalpina BCTpenaiOTca ceMeHa KaK c ceTHaTOH, TaK h c njimnaTOH 
CKyjibnTypoii (Ta6ji. I, 77, 72). 

BTopHHHaa CKyjibnTypa noBepxHocra KJieTOHHbix ctchok MopmHHHCTaa, BbipaaceH- 
Haa He OAHHaKOBO y pa3Hbix bhaob (Ta6ji. I, 6—72). 

CeMeHHaa Koacypa y HeejieAOBaHHbix bhaob Stroganowia coctoht h 3 TecTbi h TerMe- 
Ha (pnc. 1). TecTa coctoht H3 3 cjioeB. 3K30TecTa OAHopaAHaa h y OoJibiiiHHCTBa bhaob 
npeACTaBJieHa cjiH3ecoAepacamHMH KJieTKaMH (Ta6ji. II, 7,2, 5, 6), peace KJieTKaMH 6e3 
CJIH3H (£. cardiophylla , £ kazachstanica , £. puberula, £. sagittata, S. tianschanica) 
(Ta6ji. II, 7). SiGOTecTa y oahhx bhaob cocTaBJiaeT MeHee nojiOBHHbi o6men tojiiahhu 
ceMeHHOH KO>Kypbi, a y Apyrax bhaob 6oaee 2/3 (£. brachyota, £ intermedia, S. panicu¬ 
lata var. ferganica, £. robusta, £. tolmaczovii, S. trautvetteri). CjiH3enpoH3BOAfliHHe 
KJieTKH HMeiOT OBajibHyio hjih oicpyniyK) ^)opMy h BbiTHHyTbi b ochobhom b paAHajibHOM 
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Phc. 1. 06o6meHHaH cxeMa CTpoeHHJi ccmchhoh Koxcypbi bh^ob pofla Stroganowia. 
k — KpaxMajibHoe 3epH0, m — Me30TecTa, c — cjih3b, mz — TerMen, a — 3K30TecTa, dd — 3HflOTecTa, dn — 3H,aocnepM. 


HanpaBJieHHH (Ta6;i. II, 1, 2, 5, 6). Kjictkh 6e3 cjih3h ( S . puberula, S. kazachstanica, 
S. cardiophylla, S. sagittata, S. tianschanica) hjih c He3HaHHTejibHbiM kojihhcctbom cjih- 
3 H (S. subalpina) BbromyTM b TaHreHTajibHOM HanpaBJieHHH (Ta6ji. II, 7). HapyjKHbie 
o6ojiohkh y 6ojibiiiHHCTBa bhaob 6ojiee hjih MeHee yroJimeHHbie. AHTHKJiHHajibHbie 
CTeHKH TOHKHe, B 6oJIbIHHHCTBe CJiyHaeB H3BHJIHCTbie. IIOAaBJIHIOlUee 6oJIbHIHHCTBO 
H 3 yneHHbix bhaob Stroganowia xapaKTepH3yeTCB HajiHHHeM b KJieTKax 3K30TecTbi h 
cjih3h, h xpaxMajia (Ta6ji. II, 2, 5, 6). B KJieTKax 3K30TecTbi y oahhx bhaob (S. affghana, 
S. bupleuroides, S. puberula, S. rubtzovii) npncyTCTByeT TOJibKO CJiH3b (Ta6ji. II, /), 
y Apyrnx bhaob TOJibKO KpaxMaji — b 6ojibuiHX KOJiHHecTBax (S. sagittata) hjih cahhhh- 
ho (S. cardiophylla, S. kazachstanica, S. tianschanica) (Ta6ji. II, 7). MaKCHMajibHoe ko- 
jiHnecTBo KpaxMajia coAepjKHTca b KJieTKax, pacnoJio)KeHHbix b panoHe 3apoAfeiiueBoro 
KopeniKa (Ta6ji. II, 6). B cjiH3ecoAep)KamHX KJieTKax 6ojibuiHHCTBa bhaob UHTonjia3Ma 
c njiacTH^aMH, 3anojiHeHHbiMH KpaxMajibHbiMH 3epHaMH (Ta6ji. II, 2, 3, 6), o6pa3yeT 
cTOJi6HaTyio cTpyKTypy b uempe kjictkh h He oTAeJieHa ot cjih3h kjictohhoh o6ojioh- 
koh. OflHaKO y S. affghana, S. angustifolia, S. brachyota, S. leventii, S. litwinowii, S. pa- 
niculata, S. robusta ctoji6hkh uHTonJia3Mbi oTjjeJieHbi ot cjih 3H jjonojiHHTeJibHOH 
kjictohhoh o6ojiohkoh. y S. bupleuroides, S. subalpina, S. saravschanica ctojiShkh 
b cjiH3eco/iep)KamHx KJieTKax oTcyTCTByioT, a KJieTOHHoe coAepacHMoe HaxoAHTca 
y BHyTpeHHen TaHreHTajibHofi kjictohhoh ctchkh (Ta6ji. II, /). 

Me30TecTa coctoht H3 1—8 pjiAOB 6ojiee hjih MeHee cacaTbix napeHXHMHbix kjictok. 
y 5 bhaob (S. botschantzevii, S . sagittata, S. saravschanica, S. subalpina, S. tianschani¬ 
ca) b Me30TecTe coAepacaTca KpaxMajibHbie 3epHa, ho y S. tolmaczovii, S. botschantzevii 
h S. saravschanica ohh 6oJiee mcjikoto pa3Mepa, neM b 3K30TecTe (Tafiji. II, 4). 

3HflOTecTa npe^cTaBjieHa TaHreHTajibHo BbroiHyTbiMH KJieTKaMH ot 0.8—2.6 mkm 
(S. bupleuroides) ao 1.9—7.5 mkm aji. (5. brachyota). ,/Jjih OojibiiiHHCTBa bhaob xapaK- 
TepHbi yTOJimeHHH paAHajibHbix h BHyTpeHHHx TaHreHTajibHbix KJieTOHHbix ctchok 
( pnc. 2, /). y 6 bhaob ( S. affghana, S. angustifolia, S. kazachstanica, S. botschantzevii, 
5. puberula, 5. tolmaczovii) He3HaHHTejibHo yTOJimeHbi h HapyacHbie TaHreHTajibHbie 
KjieTOHHbie CTeHKH (pnc. 2, 2). PaAHajibHbie ctchkh yTOJimeHbi He nojmocTbio; yTOJime- 
hhji HMeiOT KJiHHOBHAHyio (jiopMy H npocTHpaiOTca OT BHyTpeHHHX TaHreHTajibHbix CTe- 
HOK B CTOpOHy HapyJKHbIX. BbICOTa yTOJimeHHOH HBCTH paAHaJIbHOH KJieTOHHOH CTeHKH 
y 6ojibiiiHHCTBa nccjieAOBaHHbix bhaob Stroganowia b cpeAHeM BapbnpyeT ot 0.5 ao 
1.5 mkm h TOJibKO y S. persica oHa AocraraeT 3 mkm. y S. tolmaczovii, S. botschantzevii, 
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Phc. 2. CTpoeHHe 3HflOTecTbi y Stroganowia puberula ( 1) h S. botschantzevii (2). 

p — paananbHaa KJieTOHHaa cTeHKa, m k — TaHreHTanbHaa KJieTOHHaa cTeHKa, y — ymnmeHHafl nacTb pa^wanbHOH KJie- 

TOHHOH CTeHKH. 


S. puberula pafluajibHbie ctchkh yTOJimeHbi Ha nojiOBHHy BbicoTbi, a co CTopoHbi Hapyac- 
hoh — Hal/7 (Ta6ji. II, 8 — 10). SHAOTecTa y 6ojibiiiHHCTBa bhaob xopomo BHAHa b CM h 
jiHHib y S. kazachstanica OHa pa3JiHHHMa TOJibKO c noMombK) T3M. ripn HCCJieAOBaHHH 
b T3M bhaob Stroganowia ycTaHOBJieHO, hto yTOJimeHHbie nacra paAHajibHbix kjictoh- 
Hbix cTeHOK aH^OTecTbi hmck)t maAKHe hjih cjienca BOJiHHCTbie Kpaa (pHC. 2; Ta6;i. II, 
8 — 10). C noMombK) T3M bhaho, hto HeyrojimeHHbie nacra paAHajibHbix KJieTOHHbix 
CTeHOK B 3peJIOM CeMeHH y SoJIblHHHCTBa BHAOB CHJIbHO CMJITbl, a B CM OHH BblTJIflAflT 
nojiHOCTbio yTOJimeHHbiMH (S. affghana, S. kazachstanica, S. puberula). 

B TerMeHe BbmejiaiOTca 3 cjioa. 3K30TerMeH h Me30TerMeH, KaK npaBHJio, CHJIbHO 
o6jiHTepHpoBaHbi. Y S. brachyota, S. kazachstanica, S. paniculata var. paniculata ohh 
noA CM He npocMaTpHBaiOTca. SHAOTerMeH coctoht H3 1 paAa nHTMeHTHbix kjictok. 
Y S. kazachstanica BbicoTa kjictok 3HAOTerMeHa noHTH b 2 pa3a 6ojibiiie, neM y ocTajib- 
HblX BHAOB (Ta6jl. II, 7). 

XapaKTepncTHKa ceMflH bhaob Lepidium. CeMeHa H3yneHHbix bhaob Lepidium 
CBeTJio-KopHHHeBbie, MejiKHe (1.5—3 mm aji., 1—2 mm iimp.), npoAOJiroBaTbie (. L. afri- 
canum, L. ferganense, L. meyeri, L. persicum) hjih aJuimiTHHecKHe (L. armoracium, 
L. cordatum, L. crassifolium, L. graminifolium, L. integrifolium, L. montanum, L. obtu- 
sum, L. songaricum) (Ta6ji. Ill, 1 —3). rioBepxHOCTb ceMaH o6pa30BaHa H30AnaMeTpH- 
HeCKHMH HJIH BbITJIHyTbIMH BAOJIb TJiaBHOH OCH CeMeHH KJieTKaMH (OT 10 AO 37 MKM AJI- 
h ot 30 ao 65 mkm HiHp.). rpaHHijbi MeacAy KJieTKaMH jih6o neTKHe ( L. armor acium, 
L. montanum, L. obtusum), c tohkhmh, peace yTOJimeHHbiMH ao 1—2 mkm (L. obtusum) 
aHTHKJiHHajibHbiMH KJieTOHHbiMH CTeHKaMH, jih6o HeneTKHe (L. graminifolium, L. meye¬ 
ri, L. crassifolium, L. cordatum, L. integrifolium). riepBHHHaa CKyjibnTypa ceMAH 
um b ochobhom ceTHaTaa h tojibko y L. ferganense njiHTHaTaa (Ta6ji. Ill, 4 —7). CpeAH 
bhaob c ceTnaTOH CKyjibmypoH npeo6jiaAaiOT bhaw c GyropnaTOH noBepxHOCTbio 
(Ta6ji. Ill, 4, 5), peace c rJiaAKOH (L. meyeri, L. africanum, L. persicum) hjih aMHaTO-Bbi- 
aMHaTOH (L. songaricum) (Ta6ji. Ill, 6). BTopHHHaa CKyjibnTypa y Bcex HCCJieAOBaHHbix 
BHAOB MOpmHHHCTaa. 

CeMeHHaa Koacypa y bhaob poAa Lepidium OTHOCHTeJibHO TOHKaa (ot 3.5 ao 
11.3 mkm). 3K30TecTa, KaK bhaho Ha nonepeHHbix cpe3ax, OAHopaAHaa h npeACTaBJieHa 
CJIH3enpOH3BOAJHAHMH KJieTKaMH. KjieTKH OKpyTJIOH HJIH OBaJIbHOH (jlOpMbl H BbITaHyTbl 
b ochobhom b paAHajibHOM HanpaBjieHHH (Ta6ji. Ill, 9), peace b TaHreHTajibHOM (. L . afri¬ 
canum, L. songaricum) (Ta6ji. Ill, 8). HapyacHbie KjieTOHHbie ctchkh OTHOCHTeJibHO toh- 
Kne, y HeKOTopbix bhaob (. L . crassifolium, L. graminifolium, L. persicum, L. songaricum) 
ohh pa3pbiBaiOTca bo BpeMa (j)HKcauHH MaTepnajia. AHTHKJiHHajibHbie ctchkh cjiH3enpo- 
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Phc. 3. CrpoeHHe 3HH0TecTbi y Lepidium integrifolium (7) w L. meyeri (2). 
dsd — flBypaflHaa 3HflOTecTa, o 3d — o^Hopa^Haji 3HflOTecTa. OcTajibHbie o6o3HaHeHHH Te ace, hto Ha pwc. 2. 


H3BOflflmHX KJieTOK TOHKHe, B 60JIbIHHHCTBe CJiyHaeB H3BHJIHCTbie (Ta 6 jl. Ill, 9 ). B 3K30- 
TecTe 2 bhaob (. L . graminifolium , L. songaricum ) Hapa/iy co c;iH3bK) b KJieTKax co^ep- 
acaTca KpaxMajibHbie 3epHa, KOTopbie cocpeflOToneHbi y BHyrpeHHeH TaHreHTajibHOH 
KJieTOHHOH CTeHKH. CTOJ 16 HKH npaKTHHCCKH OTCyTCTByK)T. 

Me30TecTa b cbctoboh MHKpocKon y HccjieAOBaHHbix bhaob He pa3JiHHHMa. Elo flaH- 
hum T3M, OHa o6pa30BaHa 1 pa/iOM o 6 jiHTepHpoBaHHbix kjictok ( L. graminifoli¬ 
um , L. integrifolium , L. meyeri) (Ta 6 ;i. IV, 2, 3). Y L. africanum Me30TecTa OTcyTCT- 
ByeT. 

3HA0TecTa npeflCTaBJieHa TaHreHTajibHO BbiTjmyTbiMH KJieTKaMH (niHpHHa ot 0.9 flo 
5 mkm). no ^aHHbiM T3M ycTaHOBJieHO, hto y L. africanum , L. integrifolium OHa o 6 pa- 
30BaHa 1 p^OM KJieTOK (pwc. 3, 7), y L. graminifolium — 1— 2 pa^aMH (Ta 6 ;i. IV, 7 ), a 
y L. meyeri nponcxoflHT neTKoe HepeflOBamie 1 h 2 paflOB kjictok (pwc. 3, 2; Ta 6 ji. IV, 2, 

3) . BHyTpeHHHe TaHreHTajibHbie h pa^HajibHbie ctchkh kjictok 3HflOTecTbi yTOJimeHbi. 
YTOJimeHH^ pa^HaJIbHblX CTeHOK KJIHHOBHflHOH (j)OpMbI H nOflHHMaiOTCfl OT BHyTpeHHeH 
TaHreHTajibHOH ctchkh b CTopoHy HapyacHOH Ha BbicoTy ot 0.4 flo 1.3 mkm, y L. africa¬ 
num hx BbicoTa AOcraraeT 1.8 mkm. Kpaa yTOJimeHHH paAHajibHbix ctchok 3 HflOTecTbi 

4) ecTOHHaTbie (pnc. 3, 7; Ta 6 ji. IV, 7). B KJieTKax 3 HflOTecTbi L. africanum coflepacaTca 
KpaxMajibHbie 3epHa (Ta 6 ji. Ill, 8 ), y ocTajibHbix bh^ob ohh OTcyrcTByiOT. 

3K30TerMeH h Me30TerMeH b cbctoboh MHKpocKon y 6 ojibuiHHCTBa HCCJie/iOBaHHbix 
bh^ob npaKTHHecKH He pa3JiHHHMbi. no flaHHbiM T3M ohh o6pa30BaHbi 1 — 2 (L. integri¬ 
folium , L. graminifolium) hjih 4—5 p$maMH CHJibHO cacaTbix kjictok (L. africanum , 
L. meyeri). SHflOTerMeH npeflCTaBJieH nHrMeHTHbiM cjioeM. 


OScyacfleHHe 

nojiyHeHHbie hbmh flaHHbie o CTpoeHHH ccmchhoh Koacypbi bh^ob po^OB Strogano- 
wia h Lepidium b uejioM corjiacyiOTca c JiHTepaTypHbiMH (AjiflBjmHa, 1926, 1931; Cer- 
nochorsky, 1947; Vaughan et al., 1971; Latowski, 1982, h /ip.). Haum flaHHbie no BH^aM 
Stroganowia noKa3biBaiOT, hto J. G. Vaughan c coaBT. (1971) pa6oTajiH c MeJiKomiofl- 
hoh (jjopMOH S. paniculata ( S . paniculata var. paniculata). fljia bhaob Lepidium (KaK 
H3yneHHbix HaMH, TaK h npHBe,neHHbix b jiHTepaType) hoctojihhoh ocTaeTca CTpyKTypa 
KJieTOK OHflOTeCTbl (hCTKO Bbipa^KeHHbie, flOBOJIbHO BbICOKHe yTOJimeHHfl pajIHaJIbHbIX 
CTeHOK) H 3K30TeCTbl (OKpyrjIO-OBajIbHafl (j)OpMa KJieTOK, HaJIHHHe B HHX CJIH3H H TOHKHe 
Hapy^cHbie KJieTOHHbie ctchkh). Pacxo)KfleHHe nojiyneHHbix HaMH flaHHbix c JiHTepaTyp¬ 
HbiMH othochtca k onHcaHHio Me30TecTbi. KaK cjie^yeT H3 jiHTepaTypbi (Cemochorsky, 
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1947; Vaughan et al., 1971; Latowski, 1982), Me30TecTa MoaceT 6litl o/mopH/moii 
(L. apetalum, L. latifolium subsp. amplexicaule), MHoropn/mon (L. campestre,L. cartila- 
gineum, L. draba , L. sativum , L. perfoliatum) hjih BOo 6 me OTcyTCTBOBaTb (L. densiflo- 
rum , L. graminifolium, L. ruder ale, L. virginicum). no flaHHbiM Latowski (1982), 
y L. graminifolium Me30TecTa OTcyrcTByeT, a no HainnM (c npnMeHeHneM T3M), OHa 
npeACTaBjieHa 1 pn^oM cnjibHO o 6 jiMTepHpoBaHHbix kjictok. B HeKOTopbix cjiynanx Me- 
30TecTa MO^ceT OTcyTCTBOBaTb, Kax HanpnMep y L. africanum. flenaTb BbiBO/t 06 OTcyT- 
ctbhh Me30TecTbi, no HarneMy mhchhio, mohcho TOJibKo no pe3yjibTaTaM 3JieKTpoHHon 
MHKpOCKOnHH HJIH H3yHaTb reHC3HC CeMeHHOH KO^Kypbl. 

Ilpn aHajiH3e aHaTOMHHecKoro CTpoeHHH ceMeHHOH Koncypbi bh^ob Stroganowia h 
Lepidilim MbI CTOJIKHyJIHCb C TpyflHOCTHMH B OnHCaHHH KJieTOK 3K30TCCTBI H 3HflOTCCTbI. 
B KjieTKax o6ohx cjiocb BCTpenaiOTCH CTpyKTypbi, KOTopbie b jiHTepaType Ha3biBaioTCH 
TepMHHOM «ctoji6hkh» (HanpnMep, Po/moHOBa, 1992). B 3K30TecTe CTOJi6mcaMH Ha3bi- 
y BaiOT CTpyKTypbi, o6pa30BaHHbie ocTaTKaMH UHTonjia3Mbi, oKpynceHHbiMH ^onojiHH- 
TeJibHOH KJieTOHHOH o6ojiohkoh (Po/moHOBa, 1992; ihcoBJieBa, 1997; Western et al., 
2000, 2004). Y Bcex H3yneHHbix bh^ob Stroganowia , 3a HCKjnoneHHeM S. bupleuroides 
h S. saravschanica, ctoji6hkh b 3K30TecTe hmciotch. CjiH3b b 3K30TecTe BCTpenaeTCH 
y mhothx npeACTaBHTejieH noKpbiTOceMeHHbix pacTeHHH (Grubert, 1981). O/maKO TOJib- 
ko y npeflCTaBHTejien KpecTOijBeTHbix b 3tom rane kjictok npoHCxomrr o6pa30BaHHe 
CTOJi6naTbix cTpyKTyp. B otjihhhc ot 6 ojibniHHCTBa bhaob, y KOTopbix cjiH3b OTKJia^bi- 
BaeTCJi b HanpaBJieHHH ot Hapy>KHbix KJieTOHHbix ctchok ko BHyTpeHHHM (CBeTJiOBa, 
ilKOBJieBa, 2006), y KpecTOitBerabix OTJionceHHe cjih3h HaHHHaeTCH ot pa/maJibHbix CTe- 
hok h HfleT no HanpaBJieHHio k ueHTpy kjictkh (Western et al., 2000, 2004). B flajibHen- 
meM npaKTHHecKH bo Bcex cjiynanx nocjie OKOHHaHHH ceKpeijHH cjih3h octbtkh ijhto- 
njia3Mbi OKpyncaioTCH flonojiHHTejibHOH kjictohhoh o6ojiohkoh (CBeTJiOBa, ihcoBJieBa, 
2006; Western et al., 2000, 2004). 

B OHflOTecTe cTOJi6HKaMH Ha3biBaiOT yTOJimeHM pa/maJibHbix KJieTOHHbix ctchok 
(AjuiB^HHa, 1931; Po/moHOBa, 1992). 3th CTpyKTypbi Ha3biBaiOT TaoKe «U-o6pa3HbiMH 
yrojimeHHJiMH» (Comer, 1976) hjih «nJiOTHbiMH BbinyKJiocTHMH» («thickening bul- 
ging») (Vaughan et al., 1971). H3-3a OTcyrcTBHH e^HHoro TepMHHa rjul o6o3HaHeHHH 
3THX yTOJimeHHH ^aHHblH CJIOH Ha3bIBaiOT CTOJl6naTbIM, naJIHCaflHbIM, Kpy^KeHHblM HJIH 

MexaHHHecKHM (AjHiB^HHa, 1931; Vaughan etal., 1971;Cutter, 1978; Po/moHOBa, 1992). 
TepMHH «ctoji6hkh» 6uji npHMeHeH npn onncaHKH po/tOB Brassica, Sinapis, y bh^ob 
KOTopbix hmciotch CHJibHO pa3BHTbie yTOJimeHHH pa/maJibHbix ctchok. y bh^ob ace Stro¬ 
ganowia yTOJimeHHH pa3BHBaiOTCH TOJIbKO Ha 1/3 ^JIHHbl pawaJIbHOH CTeHKH, OCTaJIb- 
Han HeyTOJimeHHan nacTb CMHHaeTCH npn co3peBaHHH ceMeHH, h C03/taeTCH BnenaT- 
jieHHe, hto KJieTOHHan CTeHKa ijcjihkom yTOJimeHa. IIoaTOMy Rim bhaob Stroganowia 
cjie^yeT roBopHTb 06 yTOJimcHHnx pa/maJibHbix KJieTOHHbix ctchok h TepMHH «ctoji6h- 
kh» b ^hhom cjiynae HenpHeMJieM. ^jih chctcmbthkh Stroganowia , no HaniHM Ha6jno- 
jieHHHM, BancHbiM npH3HaKOM HBjineTCH onepTaHHe KpaeB yTOJimeHHbix nacTen pa/majib- 
hmx KJieTOHHbix ctchok (y bh^ob Stroganowia ohh b ochobhom ma/mne, y Lepidium — 
(jiecTOHHaTbie). 


3aKJiK)HeHHe 

CpaBHHTejibHoe HCCJiejiOBaHHe ccmhh Stroganowia h Lepidium bbihbhjio p h# pa3Jin- 
hhh b hx CTpoeHHH. CeMeHa Stroganowia 6ojiee KpynHbie, c mammon, a He 6yropnaTOH 
noBepxHOCTbio, KaK y bh^ob Lepidium . B ceMeHHOH Koncype Stroganowia ojiHHaKOBO 
CHJibHO pa3BHTbi 3K30TecTa h 3H,aoTecTa (ceMeHa 3K30-3HAOTecTajibHbie); b ceMeHax Le- 
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pidium npeo6jiaflaeT 3HA0TecTa (ceMeHa aHAOTecTajibHbie). CeMeHHaa xo>xypa Stroga- 
nowia o6pa30BaHa OojibniHM hhcjiom cjioeB kjictok no cpaBHeHHK) c BHAaMH Lepidi¬ 
um. B Hen neTxo BbiAeJunoTca 3X30-, Me30- h aHAOTecTa, 3X30-, Me30- h 3HAOTemeH. 
y bhaob )xe Lepidium Me30TecTa h BepxHne cjioh TerMeHa peAyimpoBaHbi hjih oneHb 
cJia6o pa3BMTbi. 

B xoAe npoBeAeHHoro HCCJieAOBaHHJi Mbi npmnjin k BbiBOAy, hto ocHOBHbie pa3JiH- 
hha Me^cAy poAaMH Stroganowia h Lepidium xacaiOTca CTpoeHHJi 3HAOTecTbi. B jiHTepa- 
Type Tax>xe OTMenaeTca (PoAHOHOBa, 1992), hto CTpoeHne kjictok 3HAOTecTbi ABJiaeTCJi 
ochobhbim poAOBbiM npH3HaKOM b ceM. Cruciferae. Y Stroganowia 3HA0TecTa OAHop^A- 
Haa, c rJiaAKHMH onepTaHH^MH xpaeB yroJimeHHbix nacTen paAnajibHbix ctchok (pnc. 2, 
1 , 2), y Lepidium — nacTO ABypaAHaa (pnc. 3, 2), c (JiecTOHHaTbiMH onepTaHHJiMH 
(pnc. 3, 1 ). HexoTopbie pa3JiHHHJi Me)XAy poAaMH BbiflBJieHbi h b 3K30TecTe. Y bhaob 
Stroganowia b xJieTxax 3K30TecTbi (xax cjiH3ecoAep>xamHX, Tax h b XJieTxax 6e3 cjih3h) 
nponcxoAHT HaKonJieHne xpaxMajia, b to BpeMJi xax y bhaob Lepidium xpaxMaji b ax30- 
TecTe npaxTHHecKH OTcyTCTByeT (HHorAa coAepacHTca b aHAOTecTe). IIo 3TOMy npH3Ha- 
xy Tax>xe mo>xho pa3JiHnaTb bham Stroganowia h Lepidium. 

B to )xe BpeMa Mbi bbhibhjih npH3HaxH, HMeiomne 3HaHemie jyjvi CHCTeMaraxH bhaob 
poAa Stroganowia. K hhm othocatca: HajiHHHe cjih3h b xJieTxax 3X30TecTbi, (j)opMa h 
pa3Mepbi xjieTOx, a Taioxe xapaxTep yTOJimeHHfl Hapy)XHbix ctchox h CTeneHb Bbipa>xeH- 
hocth Me30TecTbi h TerMeHa. 

Pe3yjibTaTbi HCCJieAOBaHHJi CTpoeHHfl ceMeHHOH xoxcypbi y 20 bhaob poAa Strogano¬ 
wia He noATBepAHJiH cymecTByiomero b JiHTepaType AeJieHHJi Ha cexunn (riaBJiOB, 1939; 
BonaHueB, 1984). CBJi3aHO 3 to c TeM, hto 3a ocHOBy nocTpoeHHJi hbabhaoboh cTpyxTy- 
pbi poAa Stroganowia Hcnojib30BajiH TOJibxo Mop^ojiorHHecxHe npH3Haxn 6e3 yneTa 
aHaTOMHHecxoro CTpoeHHJi. B pe3yjibTaTe Taxoro noAxoAa b oahoh cexijHH oxa3ajiHCb 
BHAbI CO CJIH3bK) B 3X30TeCTe H 6e3 CJIH3H, HTO, BepOJITHO, CBHAeTeJIbCTByeT 0 p33JIHHH0H 
HanpaBJieHHOCTH 3BomouHOHHbix npoueccoB b AaHHbix rpynnax bhaob. 

ripoBeAeHHbie HCCJieAOBaHHJi noxa3ajiH cymecTBeHHbie otjihhha S. litwinowii Lipsky 
h S. tiehmii Rollins ot Bcex bhaob poAa Stroganowia (Ta6;i. IV, 4 — 9). 3to BbipaacaeTca 
b (J)opMHpoBaHHH AsypjiAHOH 3HAOTecTbi (y S. litwinowii OHa AonojiHHTeJibHO xapaxTe- 
pH3yeTca (J)ecTOHHaTbiMH onepTaHH^MH yTOJimeHHbix nacTen paAnajibHbix o6ojionex). 
KpoMe toto, S. litwinowii OTJiHHaeTca HiTpHXOBaTOH btophhhoh cxyjibmypoH noBepx- 
hocth ceMflH (Ta6;i. IV, 4) h HajiHHHeM xaHanoB b Hapy>XHbix nepHXJiHHajibHbix cTeHxax 
3X30TecTbi (Ta6;i. IV, 5), a S. tiehmii — HajiHHHeM b yTOJimeHHJix paAnajibHbix ctchox 
3HAOTecTbi nop, a b Me30TecTe — yroJimeHHH xjieTOHHbix ctchox b paiiOHe njia3MOAec- 
MeHHbix nojien (Ta6ji. IV, 9 ). fljia yTOHHeHHJi TaxcoHOMHHecxoro noJio)xeHHfl AaH¬ 
Hbix bhaob b CHCTeMe ceM. Cruciferae hco6xoahmo npoBecra AonoJiHHTeJibHbie HCCJie- 
AOBaHHJI. 
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SUMMARY 

Seed morphology and anatomy of 21 species Stroganowici and 9 closely related to them Lepidium 
species was studied with light, scanning and transmission electron microscopes. Two types of primary 
and one type of secondary seed surface sculpture were distinguished within Stroganowia genus. Stro- 
ganowia seeds are exo-endotestal, endotegmenal. Stroganowia species are divided into two groups due 
to slime containing in exotesta cells. The main differences between the species were found in the struc¬ 
ture of exotesta and endotesta. Seeds of studied Lepidium species are endotestal, endotegmenal. Seed 
coat of Stroganowia and Lepidium genera differs mainly in endotesta structure. The species S. litwino- 
wii Lipsky was excluded from the genus Stroganowia according to peculiarities of its testa structure. 
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HccjieaoBaHa cTpyiaypa pacTymux n 3aKOHHHBiunx pocT uzmoSjiacTOB c pa^H^aMH oKcanaTa Kajibumi 
b jincTbJix Dendrocnide moroides w BHenBeTKOBbix HeKTapHHKax Impatiens parviflora. PaHO o6pa3yiomaJicfl 
ueHTpajibHaa BaKyoJib nzmoSjiacTOB coflepacHT orpaHnneHHbie MeiviSpaHOH MejiKue ny3bipbKH co cjienca 
ocMHO(j)HJibHbiM BemecTBOM, a TaioKe pa3Horo pa3Mepa npo3paHHbie ny3bipbKH. Kaiwepbi KpncTajiJiH3aunH 
pa(J)Ha 3aKJia£biBaK)TC5i b ocMno(})HJibHbix ny3bipbKax, MeM6paHa KOTopbix peopraHH3yeTca TaKHM o6pa30M, 
hto npeBpamaeTCH b MeM6paHy KpucTajunmunoHHbix KaMep. Poct KaMep npoucxoziHT nyreM cjihhhhh 
c Hen ny3bipbKOB, OTHJieHHeMbix TOHonjiacTOM. OnncaHbi yjibTpacTpyKTypHbie ocoSeHHOcTH mmoSjiacTOB. 
Y o6ohx bh^ob b nepnofl pocTa ohh coziep^KaT pe^Kue w MejiKne SecKpaxManbHbie peziyuHpoBaHHbie jTeu- 
KonjiacTbi, Torzia xax zuih cmokhwx KJieTOK Me30(})HJiJia xapaKTepHbi KpynHbie, c xopomo pa3BHTon THJiaKO- 
h^hoh CHCTeMOH xjioponJiacTbi. nepoKcucoMbi BCTpenaiOTCJi oneHb pe^KO. OHzionjia3MaTHHecKHH peTHKy- 
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jiyM pa3BHT 3HaHHTejii»H0 CHJibHee, neM b cmokhbix KJieTKax. y I. parviflora annapaT TojibzpKH Haxo^HTCH 
b coctojihhh runepceKpemiH h, oneBHAHO, oSecneHHBaeT o6pa30BaHHe xapaKTcpHOH jjjia 3Toro BH^a HHTpa- 
BaKyojiapHOH cjih3h, b KOTopyio norpy>KeHbi pa(j)H>5bi. B 3pejibix jiHCTbKx D. moroides patJjnziOHOCHbie ww- 
oSjiacTbi MepTBbi. 

KjiioHeBbie cjiOBa: patjmzioHocHbie HflHoSjiacTbi, pa<j)H,abi OKcajiaTa Kahuna, BaKyojiapHbie bkjiio- 
HeHHJi, yjibTpacTpyKTypa. 

B npe^biflymeM coo6memiH (BacHJibeB, 2009) 6buio npHBe^eHO cpaBHHTejibHoe 
onHcaHHe yjibTpacTpyKTypbi flpy30H0CHbix HflnoOjiacTOB pacTymnx h cTapeiomnx 
jiHCTbeB 2 bhaob pacTeHHH. HacToamaa CTaTbfl nocBameHa yjibTpacTpyKType pa^H^o- 
hochhx HWoOjiacTOB, o6pa3yiomHxcfl y 2 flpyrnx bh/job. Pa^H^bi — HmoBHflHbie 
o6biHHO o^HHaKOBoro h HeOojibiiioro (HecKOJibKO MHKpOMeTpoB h MeHee b flHaMeTpe) 
pa3Mepa KpHCTajuibi OKcajiaTa xajibijHfl. B HflHoOjiacTe ohh pacnojiaraiOTca 6 jih3ko h na- 
pajuieJibHO ppyr flpyry b ueHTpajibHOH BaKyojiH b HHCJie (b 3aBHCHMOCTH ot BH#a pacTe- 
HP m) OT HeCKOJIbKHX UeCPITKOB #0 HeCKOJIbKHX TbICflH. 


MaTepwaji h MeTOUHKa 

HccjieAOBajiHCb pa^HAOHOCHbie H/uio6jiacTbi JiHCTbeB Dendrocnide moroides h 3 k- 
CTpa(J)JiopajibHbix HeKTapHHKOB Impatiens parviflora. MaTepnajiOM cjiy>KHJiH pacTe- 
hhh H3 napxa EoTaHHHecKoro HHcmryTa hm. B. JI. KoMapoBa EHH PAH (C.-neTep- 
6ypr). OparMeHTbi JiHCTbeB pa3Horo B03pacTa H3 cpe/uieH uacra jihctoboh nJiacTHHKH 
D. moroides h uejibie HeKTapHHKH, pacnojiaraiomHeca Ha nepeuiKe y ocHOBaHira njiac- 
thhkh jiHCTa l parviflora , (j)HKCHpoBajiH nocjie#OBaTejibHO 3 %-m pacTBopoM rjiy- 
Tapajib^erHAa npn KOMHaTHOH TeMnepaType h 2 %-m pacTBopoM TeTpaoKCH^a ocmhji 
b xojiOAHJibHHKe. nocjie o6e3BO)KHBaHHa MaTepnaji 3aKJiK)HajiH b anoKCH^Hyio CMOJiy. 
YjibTpaTOHKHe nonepeHHbie cpe3bi xpHCTajuiOHOCHbix kjictok, nojiyneHHbie c noMombio 
yjibTpaTOMa Ultracut, H3ynajiH h 4)OTorpa(j)HpoBajiH b ajieiapoHHOM MHKpocKone Hitac- 

hi-600. 


Pe3yjibTaTbi h oScysKueHiie 

Y D. moroides pa4)HA0H0CHbie H#Ho6jiacTbi BCTpenaiOTCH b uempajibHOM cjioe xa- 
paKTepHoro rjiz JiHCTa 3 -cjiohhoto Me30(j)HJiJia BHe cba 3 h c >KHJiKaMH, pacnojiaraiOTca 
nooAHHOHKe. Y I. parviflora H#Ho6jiacTbi, y/yiHHeHHbie b^ojib och HeKTapHHKa, HMeio- 
mero UHJiHH^pHHecKyK) (j)opMy, pacnojiaraiOTca no cnnpajiH b o#hh pa# oOumho no- 
napHo OflHH Ha # upyrHM b BbmojranomeH TKaHH (xjiopeHXHMe) HeKTapHHKa TaKHM 
o6pa30M, HTO B nape OHH KOHTaKTHpyiOT no KOpOTKOH CTOpOHe. Pa(|)HAbI BO Bcex H£Ho6- 
jiacTax opHeHTHpoBaHbi o^HHaKOBO — napajuieJibHO noBepxHocra HeKTapHHKa. H#ho 6- 
jiacTbi HyTb-nyTb He roxorxt #o cexpeTopHOH TKaHH. nonapHoe pacnojioaceHHe pa- 
4>HAOHOCHbix H^HoOjiacTOB OTMeneHO TaK>Ke JiHCTbeB Oenotera hookeri (Schotz 
et al, 1970). 

y HCCJie^OBaHHblX HaMH BH£OB pa(j)H,HOHOCHbie H^HoOjiaCTbl JIH^^epeHUHpyiOTCa 
oneHb paHO. Ohh nepexo/uiT k pocTy pacTJDKeHHeM, conpoBoxc^aeMbiM o6pa30BaHHeM 
ueHTpajibHOH BaKyojiH, Kor^a CMexcHbie kjictkh eme npo^oji^aiOT .aejiHTbca. Bcjie,acT- 
BHe 3TOTO OHH JieTKO HAeHTH(J>HUHpyK)TCJI nO^ CBeTOBbIM MHKpOCKOnOM no 3Ha4HTeJIb- 
ho OojibineMy pa3Mepy. Kax h KpHCTajuibi OKcajiaTa xajibijHfl y ^pyrnx pacTeHHH (Fran- 
ceschi, Homer, 1980; Franceschi, Nakata, 2005), y HCCJieflOBaHHbix b HacTo^men pa6oTe 
bh.b.ob pa(|)HAbi o6pa3yiOTca b ueHTpajibHOH BaKyojiH. y Dendrocnide moroides BaKyojib 
nepeceKaeTca MHoroHHCJieHHbiMH T^^caMH uHTonjia3Mbi HepaBHOMepHOH TOjimHHbi 
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(Ta 6 ;i. I, a). Y Impatiensparviflora tjdxh UHTonjia3Mbi b ueHTpajibHOH BaxyojiH obbiHHo 
oTcyTCTByiOT, ho b nepH(j)epHHecxoH uHTon;ia3Me co/tep>xaTCfl BaKyojiH pa3JiHHHOH Be- 
jjHHHHbl. npH 3TOM CJIOH npHCTeHHOH UHTOnJia3MbI y 060 HX BHflOB OCTaeTCfl flOBOJIbHO 
mHpoKHM. Eme no 3ajio>KeHHfl pa(|)HA b BaKyojiH npHcyTCTByK)T xapaxTepHbie TOJibKO 
pacTymnx H^nobjiacTOB orpaHHneHHbie MeMbpaHOH ny3bipbKH ^HaMeTpOM 
0.08—0.10 mkm, coflepacamne roMoreHHbiH cjierxa 0CMH0(j)HJibHbiH MaTepnaji, a Tax>xe 
6oJiee xpynHbie npo3pa4Hbie ny3bipbXH. Y I. parviflora Baxyojib HjiHobJiacTOB, iiomhmo 
ny 3 bipbKOB, co^ep^KHT Tax>xe (jiHbpHJunipHbiH MaTepnaji. 

Kax h xpHCTajuibi y flpyrnx pacTeHHH (Amott, Pautard, 1970; Ledbetter, Porter, 1970; 
Prychid et al., 2008; BacHJibeB, 2009, h flp.), pa(j)HAbi 3axjiaflbiBaioTCfl h pacTyT b Baxyo- 
jih BHyTpn orpaHHHeHHbix MeMbpaHOH oco6bix xaMep xpHCTajuiH3aiiHH, xoTopbie onpe- 
/jeJunoT hx (f)opMy. KaMepbi xpHCTajuiH3aijHH 3axjiaflbiBaiOTCfl no no^BJieHM b hhx 
pa(J)HA. IIpoHCxo^eHHe 3anaTXOB xaMep xpHCTajuiH3auHH no xoHiia He BbmcHeHO. 
y HCCJiewBaHHbix b HacToameH paboTe pacTeHHH 3anaTXH xaMep xpHCTajuiH3auHH pa- 
(Jjha («pa(j)HflocoMbi», no: Ledbetter, Porter, 1970) Ha nonepenHOM cpe3e HflnobjiacTOB 
HMeK)T (jiopMy 6yxBbi H, BorayTOH b cTopoHy nepexjiaflHHbi h HMeiomen 3aocTpeHHbie 
xoHitbi (Ta6;i I, 6). KoHTypbi «H» orpaHHneHbi 2 MeMbpaHaMH, a BbicoTa paBHa flnaMeT- 
py cepbix ny3bipbX0B. 3Ta CTpyxTypa norpy>xeHa b 0CMH0(j)HJibHbiH MaxepHaji, He otjih- 
HHMbrn ot coAep^CHMoro ny3bipbX0B. B TpexMepHOM H3o6pa>xeHHH OHa npeflCTaBJiaeT 
co6oh orpaHHHeHHbie MeMbpaHOH 2 napajuieJibHbie flpyr /tpyry njiacTHHbi h o^Hy nep- 
neHflHxynflpHyK) hm njiacraHy (nepexjiaflHHy H). Mbi npe^noJiaraeM, hto H-o6pa3Hbie 
CTpyxTypbi B03HHxaK)T b pe3yjibTaTe peopraHH3aijHH, orpaHHHHBaiomeH MeMbpaHbi ny- 
3 bipbX 0 B. 3anaTOx pa(j)Hflbi noaBJiaeTCfl BHyTpn nepexjia^HHbi H-cTpyxTypbi (Tabji. I, 6) 
h cpa3y yK e HMeeT xapaxTepHyio fljw «MOJiOflbix» pa(j)Hfl HCCJieflOBaHHbix pacTeHHH npa- 
MoyroJibHyio hjih xBa/jpaTHyio (jiopMy. H-xoH^Hrypamni pa(j)HflocoM BH/tfia Taioxe npn 
3 axjia^xe pacjiH/i, y Amorphophallus variabilis (Prychid et al., 2008, cm. pnc. 5 cTaTbH 
flaHHbIX aBTopoB). 

H-xoH(|)HrypauHH MeMbpaH — 3(j)eMepHbie CTpyxTypbi, nocjie 3ajio)xeHHfl pa(j)Hfl 
ohh HCHe3aiOT, coxpaHJieTCfl TOJibxo MeMbpaHa xaMepbi xpHCTajuiH3aijHH (Tabu. I, e). 

Poct pa(j)Hflbi b nonepeHHHxe, h ocobeHHO b /yiHHy, nponcxoflHT corjiacoBaHHO 
c yBeJiHHeHHeM noBepxHOCTH MeMbpaHbi xaMep xpHCTajuiH3auHH. 3to yBejiHHeHHe, Be- 
poflTHO, obecneHHBaeToi cjihhhhcm c Hen MeMbpaHbi ny3bipbX0B, xoTopbie npoHcxoflUT 
b pe 3 yjibTaTe HHBarHHaiiHH TOHonjiacTa b Baxyojib (Tabji. II, a). B no;ib 3 y flaHHoro npefl- 
nOJIO^CeHHH, nOMHMO HaJIHHHfl XapTHH HHBarHHaitHH H HHTpaBaxyOJI^pHblX ny3bipbXOB, 
CBHfleTeJibCTByeT h cxo/jctbo obonx ranoB MeMbpaH. Pa^H^a obbiHHo nojiHocTbio 3a- 
nojiHJieT xaMepy xpHCTajuiH3auHH, jiHHib b HeMHorax MecTax Mox/jy Heio h MeMbpaHOH 
BH,aeH y3XHH CJIOH MaTpHXca. 

Pa(j)H,nbi b H^HobjiacTax HCCJieflOBaHHbix HaMH pacTeHHH 3axjiaflbiBaiOTCfl He o/uio- 
BpeMeHHO, o/tfiaxo otot npoijecc xpaTxoBpeMeHHbiH, h y)xe b HflHO&iacTax, co^ep^ca- 
iiihx oneHb MejixHe (oneHb «MOJioflbie») pa(])Hflbi, pa^HflOCOM He BCTpenaeTCJi. 3ajio^<e- 
HHe Bee hobbix xaMep xpHCTajuiH3auHH h yBejiHHeHHe HHCJia pa(J)H^ no Mepe pa3BHTH$i 
H^HobjiacTa oTMeneHbi Tax^ce nn% Yucca torreyi (Kaush, Homer, 1984). 

B 3 xcTpa(j)jiopajibHbix HexTapHHxax Impatiens parviflora o^hh H3 napHbix H^Hobjia- 
ctob OTCTaeT b CBoeM pa 3 BHTHH ot Apyroro (Tabji. II, 6). y Oenothera hookeri ojma H3 
napbi pa(j)H,HHbix xjieTox b cbocm pa3BHTHM Tax^xe oxa3biBaeTca 3aTopMO»ceHHOH. OHa He 
Tojibxo OTCTaeT b pocTe, ho b Heii obpa3yeTca h MeHbrne pa<J)HA (Schotz et al., 1970). 

PacTymne H^HobjiacTbi obonx HCCjie^OBaHHbix HaMH bh^ob hmciot cneitH^HnecxHe 
nepTbi yjibTpacTpyxTypbi. Tax, wpo b hhx 3aMerao xpynHee, neM H^po CMe^CHbix xjie- 
tox, h pacnojiaraeTca y ojihoh h3 ctchox, a He b uempe; oho flncxoBHflHoe, a He c(j)epH- 
Hecxoe. Bo3mo>xho, b xojie pa 3 BHTH^i nponcxojiHT 3 HAonojiHnjiOHAH 3 aHH^ H^HobjiacTa, 
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KOTopaa 6bijia BbiflBJieHa /yni pa(j)HflOHOCHbix HflHo6jiacTOB h flpyrax pacTeHHH (. Psyc- 
hotriapunctata: Homer, Whitmoyer, 1972; Typha angustifolia : Kausch, Homer, 1983). 
3HflOMeM6paHHafl CHCTeMa HMeeT npH3HaxH bmcokoh aKTHBHOCTH. 3jieMeHTbi 3H/ion- 
jia3MaTHHecKoro peraxyjiyMa BCTpenaiOTCfl nacTO, 3HanHTejibHO name, neM b flpyrax 
THnax KJieTOK othx pacTeHHH. Y o6ohx bh^ob ohh npeflCTaBjieHbi npoTJDKeHHbiMH rpa- 
HyjiapHbiMH UHCTepHaMH (Ta6;i. Ill, a), b OTflejibHbix MecTax co6paHHbiMH b rpynnbi. 
nojiyHeHbi ^aHHbie (Kostman et al., 2003), hto o^hoh H3 B03M0)KHbix cneijH(j)HHecKHX 
(J)yHKUHH 3HAonjia3MaTHnecKoro peTHKyjiyMa pacTymnx pa(j)HflOHOCHbix HflHo6jiacTOB 
ABJHieTCfl CHHTe3 Ca 2+ -CBfl3bIBaK)mHX 6eJIKOB. 

Y I. parviflora flo Hanajia ynJiHHeHHfl pacjiHfl annapaT Tojib/pKH npeflCTaBJieH flOBOJib- 
ho pe^KHMH (3 — 5 Ha cpe3 kjictkh) TeJibitaMH roJib/j>KH, npo/iyuHpyiomHMH He6oJib- 
moe hhcjio KpynHbix (0.30—0.35 mkm) ny3bipbKOB c (j)H6pHJiJUipHbiM co^ep^CHMbiM. 3a- 
TeM hhcjio Tejieu ToJib/pKH (Ta6;i. Ill, 6) cymecTBeHHO B03pacTaeT (fl o 15 — 20 Ha cpe3 
KJieTKH), 4)H6pHJUiHpHbie ny3bipbKH pacnojiaraiOTai no Been UHTonjia3Me, b tom HHCJie 
y TOHonjiacTa. OflHOBpeMeHHO c othm yBejiHHHBaeTca KOHijeHTpaitHJi (JmOpHJUi b Baxyo- 
jih. ny3bipbKH r 0Jib/pKH no CTpyxType, 6ojibinoMy HHCJiy h pa3Mepy xapaxTepHbi jxjw Ta- 
kobmx ceKperapyiomHX cjiH3b KJieTOK (BacHJibeB, MypaBHHK, 1993; BacHJibeB, 2007). 
OflHaxo b OTJiHHHe ot nocjie^HHX xapaKTepHbiH fljifl hhx cjih3cboh cjioh b nepHnjia3Ma- 
THHecKOM npocTpaHCTBe OTcyTCTByeT. OTcyTCTBHe nepHnjia3MaTHHecKoro npocrpaHCT- 
Ba, cxo^ctbo co/iep)KHMoro BaxyoJiH h ny3bipbKOB roJib/pKH, npnypoHeHHOCTb mhothx 
H3 HHX K TOHOnJiaCTy CBHAeTeJIbCTByiOT O TOM, HTO CJIH3eBbie ny3bipbKH HeCyT CBOe co- 
flepacHMoe b BaKyojib, KOHTyp TOHonjiacTa xoTopon BCJie^CTBHe ototo BbirJWflHT oneHb 
HepOBHbIM. 

B H^HoOjiacTax D. moroides annapaT ToJibA^CH xapaKTepH3yeTca npH3HaxaMH yMe- 
peHHOH aKTHBHOCTH. Oh coctoht H3 5 — 10 Tejieu, r oJib/pKH Ha cpe3 KJieTKH (6ojibinero 
HHCJia, neM b pacTymnx KJieTKax Me30(j)HJiJia) h cpaBHHTeJibHO HeMHoroHHCJieHHbix Meji- 
khx (0.10 — 0.12 mkm) npo3paHHbix ny3bipbKOB (Ta6ji. Ill, e). B HflHo6jiacTax 3toto BHfla 
4)H6pHJUibi b BaxyojiH OTcyTCTByiOT h cooTBeTCTBeHHO He o6pa3yiOTCJi xpynHbie (|)h 6- 
pHJUiapHbie ny3bipbKH FoJIbfl)KH. 

H3BecTHO (Mollenhauer, Larson, 1966; Kausch, Homer, 1983, 1984; Wang et al., 
1994, h /ip.), hto, xax h y I. parviflora , b Baxyojib pa(j)HflOHOCHbix HflHo6jiacTOB 
pacTeHHH oAHOBpeMeHHO c o6pa30BaHHeM pacjiHfl OTKJiaflbiBaeTca noJiHcaxapHflHaa cjiH3b, 
o^HaKO ee npoHcxoac/ieHHe CBjnaTb c aKTHBHOCTbio annapaTa rojib/pKH He y^aBajiocb. 

fljni pacTymnx HflHo6jiacTOB HCCJieflOBaHHbix pacTeHHH xapaKTepHa 6ojiee BbicoKaa 
nacTOTa mhtoxoh^Phh, xotji no CTpyKType ohh He oTJiHHaiOTCfl ot mhtoxohaphh coce/i- 
HHX KJieTOK XJIOpeHXHMbl. OflHaKO nepOKCHCOMbl B HflH06jiaCTaX BCTpenaiOTC^ hckjiiohh- 
TeJibHO peflKO (Ha HeMHorHX cpe3ax khctok) h ohh He CBfl3aHbi c flpyrHMH opraHejuiaMH. 

njiacTH^bi b oneHb MOJioflbix (^o Hanajia pocTa pa(j)Hfl) HflHo6jiacTax /. parviflora — 
cxo^Hbie c nJiacTHflaMH cmokhmx kjictok lOBeHHJibHbie 6ecKpaxMajibHbie xjioponjiacTbi 
Ahckobhahoh (jiopMbi, coflep^Kamne MeJiKHe (h3 3 — 4 THJiaKOH^OB) rpaHbi h nepH(j)epH- 
necKHH njiacTHflHbiH peTHKyjiyM. napajuiejibHO c poctom pa(j)H,u b HflHo6jiacTe Ha6jno- 
flaeTca fleflH^epeHUHauHfl njiacTHfl, KOTopbie npeBpamaiOTca b noxoaoie Ha njiacTHflbi 
KJieTOK anHKajibHoii MepncTeMbi pe^KHe (2 — 3 Ha cpe3 KJieTKH) nojiHMop(j)Hbie Jieincon- 
JiaCTbl C OflHHOHHbIMH THJiaKOHflaMH. B TO >Ke BpeMfl B CMOKHbIX KJieTKBX XJIOpeHXHMbl 
HeKTapHHKB npOHCXOflHT pOCT XJIOponJiaCTOB H o6pa30BaHHe B HHX xopomo pa3BHTOH 
THJiaKOHAHOH CHCTeMbl C 6oJIbniHM HHCJIOM flOBOJIbHO KpynHbIX TpaH. ,fl(jni pa(|)HAOHOC- 
hbix HAHo6jiacTOB Dendrocnide moroides , KaK h Impatiens parviflora, xapaKTepHbi 
pe^KHe 6ecKpaxMajibHbie nojiHMop(j)Hbie (HexoTopbie c HameBHAHoii HHBarHHauHeii) 
jieiiKonjiacTbi. B Me30(j)HJiJie pa3BHBaiOTCH xpynHbie njiocKOBbinyKJibie xjioponjiacTbi 
c rpaHaMH H3 6oJibmoro HHCJia (ao 30) THJiaKOH^OB h o6BeMHCTbiMH KpaxMajibHbiMH 
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3 epHaMH. C xjioponjiacTaMH nacTO HaxoflflTCfl b tcchom KOHTaKTe nepoxcncoMbi. IIpH- 
BeAeHHbie ^aHHbie He CBH^eTeJibCTByKDT o cneijH(j)HHecxoH poJiH JieHxomiacTOB h ne- 
pOKCHCOM B pa3BHTHH pa(J)HflOHOCHblX HflH 06 jiaCT 0 B 3THX paCTeHHH. 

Kax noKa3biBaeT aHajiH3 JiHTepaTypHbix flaHHbix, cTpyKTypa miacra/i pa(j)HflOHOC- 
HblX HflH06jiaCT0B JIHCTbeB H HX H3MeHeHHfl B npOLjeCCe pa3BHTHfl KJieTKH y pa3HbIX pac- 
xeHHH MoryT cymecTBeHHo pa3JiHHaTbca. Tax, y Oenothera hookeri (Schotz et al., 1970) 
h Psychotria punctata (Homer, Whitmoyer, 1972) — oto xjioponjiacTbi, pocT h flmjKjie- 
peHUHauH^ KOTopbix npexpamaiOTca Ha lOBemuibHOH CTaflHH. njiacra/ibi MOJioflbix urk - 
o6jiacTOB Typha angustifolia — cxo^Hbie c nJiacTH^aMH MepncTeMaTHHecxHX KJieTOK 
jieHKOiuiacTbi, hhcjio KOTopbix (ho He pa3Mep) b xo/ie pocTa xjictxh yBeJiHHHBaeTai, pa3- 
BHBaK)Tca pa3^yTbie THJiaKOHAbi, o6pa3yK)Tca MHoroHHCJieHHbie jionacTH, Hcne3aiomHe 
b 3 pe;ibix KJieTxax (Kausch, Homer, 1983). B THJiaxonjiax h JionacTHx rHCTOXHMHHecxH 
BblflBJUHOTCfl HepaCTBOpHMbie nOJIHCaxapH^bl. ABTOpbl CHHTaiOT, HTO TaKHe nJiaCTH^bl 
ynacTByiOT b o6pa30BaHHH HHTpaBaxyojwpHOH cjih3h. njiacTH^bi pacTymnx pa(j)HAO- 
hochbix H^Ho6jiacTOB miaBaiomHX JIHCTbeB Pistia stratiotes — MHoroHHCJieHHbie Jien- 
KonJiacTbi nonra 6e3 BHyTpeHHHX MeM6paH, Tor^a xax b cmoxhmx c hhmh KJieTxax 
aapeHXHMbi — xjioponjiacTbi (Franceschi, Nakata, 2005). no npeflnoJioaceHHio aBTopoB, 
jieHKonJiacTbi xpHCTajuiOHocHbix KJieTOK 3Toro paCTeHHH MoryT ynacTBOBaTb b CHHTe3e 
JIHnHflHbIX KOMnOHeHTOB CHJIbHO pa3BHTbIX B flaHHbIX KJieTXaX UHTOnJia3MaTHHeCKHX H 
HHTpaBaKyoJiapHbix MeMOpaH, a Tax>xe b CHHTe3e maBeJieBOH khcjiotbi rjir pa(j)Hfl. 

B HflHoOjiacTax HccjieflOBaHHbix hbmh paCTeHHH no Mepe pocTa pacjiHfl b nonepeHHH- 
xe paccTO^HHe Me)Xfly hhmh nporpeccHBHO coxpamaeTCfl. Bcjie^cTBHe ototo c;iH3HCToe 
co^epHCHMoe, xapaxTepHoe jyiz BaxyojiH HflHo6jiacTOB I. parviflora , BbiflaBJiHBaeTca H3 
nynxa pa(j)Hfl Ha BaxyoJiapHyio nepn^epmo, npHo6peTaa (jiopMy nexjia Boxpyr Bcero 
nynxa pacjiHfl (Ta6;i. IV, a), fljia pa^H^Hbix HflHo6jiacTOB Yucca torreyi (Kausch, Homer, 
1984) YiActinidia hemsleyana (Wang et al., 1994) Taioxe xapaxTepeH cjih3cboh (Jjyrjxap 
Boxpyr nynxa pa(j)Hfl, pacnoJiaraiomHHCfl Ha nepn^epHH ueHTpajibHOH BaxyojiH. Y axTH- 
HHflHH OH reTepOreHHblH, COCTOHinHH H3 KOHUeHTpHHeCKHX CJIOeB, pa3JIHHaiOmHXCa no 
roiOTHOCTH. Abtopm oTMenaiOT, hto cjiOHCTOCTb cjiH3eBoro (jiynuipa BH^Ha TOJibKO no/i 
CBeTOBbIM MHKpOCKOnOM. 

B o6pa3yiomHx HHTpaBaxyojmpHyio c;iH3b pa(j)HflOHOCHbix HflHo6jiacTax Agave 
americana (Wattendorf, 1976), Typha angustifolia (Kausch, Homer, 1983) h Yucca tor¬ 
reyi (Kausch, Homer, 1984) Boxpyr OTfleJibHbix pa(j)Hfl o6pa3yiOTCJi xancyjibi, KOTopbie 
coctoat H3 cjiohctoto cySepHHa (Wattendorf, 1976), a He H3 nojiHcaxapnflOB, h He o/ie- 
Tbi cnoeM ijHTonjia3Mbi co CTopoHbi BaKyojiH, xax 3TO xapaxTepHO rjiz flpy3 (BacHJibeB, 
2009). O^Haxo rjiz Actinidia hemsleyana xancyjia Boxpyr pa^im He 6buia OTMeneHa 
(Wang et al., 1994). Y HCCJieflOBaHHbix HaMH pa(j)HflOHOCHbix HflHo6jiacTOB HexTapHH- 
xob Impatiens parviflora cjiOHCTaa xancyjia Boxpyr pacjiHfl Taioxe He pa3BHBaeTca, ho Ha 
hx noBepxHOCTH o6pa3yeTca tohxhh cjioh roMoreHHoro 3JiexTpoHHO-nJioTHoro BemecT- 
Ba (Ta6n. IV, 6 ). 3to nponcxoflHT npn 3aBepmeHHH pocTa pa(j)Hfl, xor^a hx xaMepbi xpn- 
CTajuiH3aijHH pa3pymaiOTca h 3anojiHjnomafl npoMe>xyTXH Mox/iy hhmh jmeHCTaa cjiH3b 
npHxo^HT b HenocpeflCTBeHHoe conpHxocHOBeHHe c xpHCTajuiOM. B HflHo6jiacTax cTa- 
pbix HexTapHHxoB 3TOT cjioh jiHrHH(J)HUHpyeTC^[ (flaeT MajiHHOByio oxpacxy npn jieiicT- 
bhh pacTBopa ca(j)paHHHa). 

B 3axoHHHBiiiHx pocT HflHo6jiacTax 3xcTpa(j)JiopajibHbix HexTapHHxoB Impatiens 
parviflora HacHHTbiBaeTCJi 2500—3000 pa(j)Hfl (b HflHoOnacTe Ha Ta6ji. IV, a — oxojio 
2710). B H,aHo6jiacTax 3pejibix JIHCTbeB D. moroides hhcjio pa^Hji bo mhoto pa3 MeHb- 
nie — 300 — 500 (b HflHo6jiacTe Ha Ta6ji. IV, e — 436). Jljisi cpaBHeHHJi: y Typha angusti¬ 
folia hhcjio pa(j)Hfl b H^Ho6jiacTe xojie6jieTca ot 30—72 (Kaush, Horner, 1983), y Eich- 
hornia craccipes — ot 500 — 2000 h 6ojiee (Amott, Pautard, 1970). 
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y o6ohx HccneflOBaHHbix HaMH bh/job pa^Hflbi Ha nonepeHHOM cpe3e HMeiOT (J)opMy 
npHMoyrojibHHKa: y/. ^arvz/7oraco cpe,aHHMHpa3MepaMH — 0.31 X 0.25 mkm, yD. mo- 
roides co 3HaHHTejibHO 6ojiee KpynHbiMH — 0.91 X 0.59 mkm. Y nepBoro BH,zja MHorne 
patjm^bi Ha cpe3e KBa^paTHbie, y BToporo — nacTb patjm/i, poMOHHecKHe. Y o6ohx bh/job 
nacTO HecKOJibKO coce^HHX pa(})HA b xofle pocTa oOBeAHH^iOTca flpyr c ,zjpyroM 
(Ta6ji. IV, a, e ), b pe3yjibTaTe Hero (j)opMa hx HapymaeTca. Otmcthm, hto y Oenothera 
hookeri pa^H^bi OKcajiaTa KajibLjHfl eme 6ojiee KpynHbie — flo 200 mkm /yi. h 
2.5—3.5 mkm b flHaM. (Schotz et al., 1970). 

B 3aKOHHHBumx pocT HflHo6jiacTax HeKTapHHKOB Impatieiis parviflora coxpaHaiOT- 
Cfl HHTaKTHbIMH OpraHeJIJIbI H MeM6paHbI, XOTfl CJIOH nOCTeHHOH UHTOnJia3MbI B HHX 
CHJibHO coKpamaeTCH. Cxo/tHaa cmyauHfl Ha6jno/taeTCfl h y /tpyrax pacTeHHH (Kausch, 
Homer, 1984; Franceschi, Nakata, 2005; BacHJibeB, 2009). OzmaKO b 3pe;ibix jiHCTbax 
Dendrocnide moroides pa^H^OHOCHbie HflHo6jiacTbi, bh^hmo, MepTBbi (Ta6;i IV, e) 
hjih nepecTaiOT no/maBaTbca (J)HKcauHH (xota cMe^KHbie kjictkh otjihhho (J)hkch- 
pyiOTca). 
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SUMMARY 

The structure of growing and fully mature idioblasts with raphides of calcium oxalate was studied 
in the leaves of Dendrocnide moroides and extrafloral nectaries of Impatiens parviflora. The early 
formed central vacuole of the idioblasts contains small membraneous vesicles with slightly osmiophi- 
lic contents as well as transparent vesicles of various size. Raphide crystal chambers are initiated within 
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osmiophilic vesicles. The vesicle membrane is reorganized in such a way that it is transformed 
into membrane of crystal chambers. The growth of crystal chambers occurs by the fusion of vesic¬ 
les budding off the tonoplast. The ultrastructural features of idioblasts are described. In both species they 
contain a few small leucoplasts devoid of starch grains whereas in the adjacent cells large chloroplasts 
with well developed thylakoid system were formed. Peroxisomes are very infrequent. The endoplasmic 
reticulum is much more prominent than in surrounding cells. In /. parviflora the Golgi apparatus is in the 
hypersecetory state. It is apparently involved in the formation of the intravacuolar mucilage in which the 
raphides are immersed. In D. moroides raphide idioblasts are dead at leaf maturity. 
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®HTOU,EHOTHHECKA^[ POJIb LARIX ARCHANGELICA (PINACEAE) 
HA K)rO-3AnAflHOH TPAHHIJE ECTECTBEHHOrO APEAJIA 

A. S. LANTRATOVA, M. M. JAKUBYAK. THE PHYTOCENOTICAL ROLE 
OF THE LARIX ARCHANGELICA (PINACE AE) AT THE SOUTH-WESTERN 
BORDER OF ITS NATURAL RANGE 

neTpo 3 aBOflCKHH rocyziapcTBeHHbiH yHHBepcnxex 
185031 PecnydjiHKa Kapejina, r. nexpcmBOflCK, rip. JleHHHa, 33 
Oaxc (814) 2711000 
E-mail: Mih_val@mail.ru 
Hocxymnia 17.03.2009 

H3yneHa (JjHTOueHOTHHecKaa pojib Larix archangelica Ha K)ro-3ana,zmoH rpaHHue ecTecTBeHHoro apea- 
jia. Ha TeppHTopHH Bojyi03epcKoro HaunoHajibHoro napxa h BojyiHHCKoro JiecHHnecxBa nyfloaccKoro p-Ha 
b KapejiHH yc.xaHOBJieHO, hto OHa HanOcmee nacxo Bcxpenaexcfl b cMemaHHbix xbohhhx Jiecax c ziomhhhpo- 
BaHHeM Picea abies , trq . Haxo^HTCJi b nepBOM apyce, 3aHHMaa 15—25 % apeBocxoji. Ha OTKpbiTbix paBHHH- 
Hbix njianopax, yMepeHHO yBJiaacHeHHbix 6oraxbix noHBax c bbicokhm co^epacaHHeM KapOoHaxoB Larix arc¬ 
hangelica o6pa3yex nncxbie JincxBeHHHHHbie $HxoueH03bi (Laricetum herbosum). 

KjnoneBbie c ji o b a: Larix, OeHHOCKaHflua, apeaji, BHKapHbiH bhji. 

Larix archangelica Laws. (L. Sukaczewii Dylis) Ha TeppHTopHH KapejiHH zBiweTcz 
a6opHreHHMM, peflKHM bhaom, BHeceHHbiM b KpacHyK) KHHry Pecny6;iHKH Kapeura 
(2007) co CTaTycoM 3 (L. C.). 

Cjie^yH B3rJi^aM H. H. L(BeJieBa (2000), JiHCTBeHHHijy (Larix archangelica Laws.), 
npoH3pacTaK)myio Ha K)ro-BOCTOKe KapejiHH, Mbi paccMaTpHBaeM KaK caMOCTOflTejib- 
HblH BHKapHbiH BHA, C<j)OpMHpOBaBUIHHCfl Ha CeBepe POCCHH B pe3yjIbTaTe CJIO^KHblX 
MHrpaiiHOHHbix npoueccoB h (j)JioporeHe3a. 

HanHHaji c XIX b., jiHCTBeHHHita, npoH3pacTaiomafl Ha ceBepe Pocchh, npHBJieKajia 
BHHMaHHe HCCJieAOBaTejieH h npaKTHKOB (KenneH, 1885; Cajander, 1901;flpo6oB, 1914; 
U,HH3epjiHHr, 1931; CyKaneB, 1934; Eo6poB, 1978; UjBejieB, 2000, h AP-)- 3to o6ycjiOB- 
jieHO TeM, hto cpe^H ApeBecHbix pacTeHHH CeBepa Pocchh OHa OTJiHHaeTca AOJiroBen- 
HOCTbK), npOAyKTHBHOCTbK), CMOJIHCTOCTbK), BbICOKHMH TeXHHHeCKHMH KaHeCTBaMH 
ApeBecHHbi, (^HTOHiiHjiHOCTbK), AeKoparaBHOCTbio, MHoroo6pa3HeM JieKapCTBeHHbIX 
CBOHCTB, (jieHeTHHeCKOH HeOAHOpOAHOCTbK). 

HecMOTpa Ha 3to, Ha TeppHTopHH KapejiHH OHa ocTaeTca cjia6o H3yHeHHbiM bhaom 
(PaeBCKHH, AHaHbeB, 2005). 

L(ejIbIO HaiHHX HCCJiejIOBaHHH flBJIHJIOCb BbDICHeHHe (J)HTOU,eHOTHHeCKOH pOJIH JIHCT- 
BeHHHb[bi apxaHrejibCKoii b cocTaBe jiecHbix 3kochctcm Ha loro-BocTOKe KapejiHH. B 3a- 
ARhh HccjieAOBaHHH bxoahjio: npoBeAeHHe HHBeHTapH3aij,HH c KaprapoBaHHeM JiecHbix 
XBOHHbix coo6mecTB c ynacTHeM jiHCTBeHHHiibi apxaHrejibCKon; ycTaHOBJieHHe Bepra- 
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KaJIbHOH H r0pH30HTaJIbH0H IipOCTpaHCTBeHHblX CTpyKTyp JieCHblX XBOHHbIX C006meCTB 
c ynacTHeM jiHCTBeHHHijbi; BbiHBJieHne BH^oBoro cocTaBa (|)HT0ijeH030B c ynacTHeM jih- 
CTBeHHHI^bl. 

HccjieAOBaHHe npoBO/jHJiocb b TeneHHe 2005—2008 rr. Ha TeppHTopHH Bo/yio3ep- 
CKoro HauHOHajibHoro napxa h Bo/yiHHCKoro JiecHHHecTBa nyfloaccicoro p-Ha Pecny6- 
JIHKH KapeJIHfl (pnc. 1). 

B cooTBeTCTBHH c reoOoTaHHHecKHM paHOHHpoBaHHeM (lOpKOBCKan, 1993) Hccjie- 
AyeMbiH paHOH bxoaht b cocTaB CeBepoeBponeHCKOH npoBHHUHH, KoJibCKO-KapeJib- 
ckoh noflnpoBHHLtfiH BoflJi03epcKO-OHe>KCKoro OKpyra cpeflHeTae)KHOH nofl30Hbi. 
no JiecoTunojiorHHecKOMy cocTaBy oh c(j)opMHpoBaH 2 paHOHaMH*. BoflJi03epcKHM 
(TeppHTopHH BoOT03epcKoro HaijHOHajibHoro napKa Ha K)ro-BOCTOKe KapeJiHH), c noHH- 
)KeHHbiMH (|)opMaMH pejibe(j)a, Sojiee Oe^HbiMH noHBaMH h Bo^jihhckhm (IIyflO)K- 
ckhh aAMHHHCTpaTHBHbiH pafioH), c 6ojiee noBbimeHHbiMH (|)opMaMH pejibe^a, xopomo 
ApeHHpoBaHHbiMH OoraTbiMH noHBaMH, CB^3aHHbiMH c 6eper0B0H nacTbK) p. BoflJia 
h 03. BapraHHoro. 

Hccjie^yeMbie xBOHHbie Jieca cocTaBJiaioT rpynny accoiuiaijHH eJibHHKOB 3e;ieHO- 
MOiiiHbix (Piceeta hylocomiosa), BKJiWHaiomHx accoijHaijHH eJibHHKOB nepHHHHbix 
C ynaCTHeM JIHCTBeHHHLJbl H JIHCTBeHHHHHHKOB TpaBflHbIX. 


34° B.A. 35° B.A. 36° B.A. 37° b.a. 38° b.a. 



Phc. 1 . MecTa npoBe^eHHH HccjieflOBaHHii jicchbix (J)HTcmeH 030 B c yHacraeM JincTBeHHnm»i b KapeJiHH. 

(06o3naMenbi pom6hkom). 


1808 




Ochobhwm MeTO^OM HCCJieuoBaHHfl 6 hji MapmpyTHbiH, c 3aKJiaAKOH npo6Hbix njio- 
m appPi (20 X 20 m) h TpaHceKTOB. OnncaHHe (j)HT0ueH030B npoBO/uuiocb no MeTO#HKe 
B. C. HnaTOBa (1998) Ha cneijHajibHbix OjiaHKax, pa3pa6oTaHHbix Ha Ka^e^pe 6oTaHHKH 
h (J)H3HOJiorHH pacTeHHH neTpo3aBO#CKoro rocyAapcTBeHHoro yHHBepcHTeTa. 

B npouecce HCCJie#OBaHHH 6buio 3ajio>KeHO h onncaHO 28 npoOHbix rniomauen. H3 
hhx 21 — Ha TeppHTOpHH Bo#Jio3epcKoro HaimoHajibHoro napxa h 7 — Ha TeppHTopnH 
Boujihhckoto JiecHHHecTBa. B pa6oTe npHBe#eHbi 2 THnoBbix omicaHHfl, xapaKTepHbix 
/yia H3ynaeMoro perHOHa. YcTaHOBJieHO, hto jiHCTBeHHHija Ha TeppHTOpHH Bo#Ji03ep- 
cKoro HaijHOHajibHoro napxa BCTpenaeTca b cocTaBe ejibHHKOB nepHHHHbix 3eJieHOMOin- 
Hbix (Piceetum myrtilloso-hylocomiosum). 3th ranbi Jieca 3aHHMaK)T noHH^ceHHbie Mec- 
TonoJio^ceHH^ — paBHHHbi, HeBbicoKHe 03bi, r#e ycjiOBHfl 6o;iee GjiaronpmiTHbi He TOJib- 
KO RJ1X eJIH, HO H JIHCTBeHHHUbl. E[OHBbI CyTJIHHHCTbie HJIH CyneCHaHbie HJIJIK)BHaJIbHbie, 
jiecHaa noflCTHjnca c ryMycHpoBaHHbiM cjioeM, hh^khhc ropH30HTbi nou30JiHCToro rana. 

CooOmecTBa ejibHHKOB nepHHHHbix c ynacraeM JiHCTBeHHHUbi HeTbipex'bapycHbie. 
3>opMyjia upeBOCTOJi 9E1JI. IIjiOTHOCTb upeBOCTOfl 600 niT./ra. BbicoTa eJIH 18 — 25 m, 
^HaMeTp CTBOJia 20—30 cm. BbicoTa JiHCTBeHHHUbi 15 — 22 m, B03pacT 60 —lOOjieT. 
JlHCTBeHHHua b cocTaBe TaKHx coo6mecTB npHyponeHa hjih k pe#KOCTOHHbiM upeBOCTO- 
m eJIH, hjih HaxoflHTca Ha 6oJiee OTKpbiTbix ynacTKax. 

OTMeneHO HajiHHHe ecTecTBeHHoro pa3HOB03pacTHoro B03o6HOBJieHHfl jihctbchhh- 
Ubi. rioAJiecoK pe^KHH, H3 Sorbus aucuparia L., Juniperus communis L., Alnus incana 
(L.) Moench. 

B TpaBAHO-KycTapHHHKOBOM noKpoBe co CTeneHbio noicpbroui 70 — 80 % Vaccinium 
myrtillus L. H3pe#Ka BCTpenaeTca V. vitis-idaea L. Ha 6o;iee OTKpbiTbix ynacTKax b6jih3h 
JiHCTBeHHHUbi BCTpenaiOTca: Pyrola media Sw., P. rotundifolia L., Maianthemum bifo¬ 
lium F. W. Schmidt, Calamagrostis epigeis (L.) Roth, Linnaea borealis L., Trientalis 
europaea L. 

B moxobom noKpoBe co CTeneHbio noKpbiTHfl 80 — 90 % o6hjich Pleurozium schrebe- 
ri (Brid) Mitt. (o6biHHO 6ojiee o6hjich no MHKponoHH^ceHH^M). 

Ha TeppHTOpHH Bo/yiHHCKoro JiecHHHecTBa jiHCTBeHHHua BCTpenaeTca hjih b cocTa¬ 
Be ejibHHKOB nepHHHHbix 3ejieHOMOiHHbix, 3aHHMaa 15 — 50 % upeBOCTOfl, hjih o6pa3yeT 
HHCTbie JiHCTBeHHHHHHKH TpaBflHbie — Laricetum herbosum. 

JlHCTBeHHHHHHKH TpaBflHbie 3aHHMaiOT BCXoJiMeHHbie B03BbiineHH0CTH, 6epera peK. 
HacTO BCTpenaiOTca Ha 03ax, b6jih3h p. Cyxaa Bo#Jia. noHBbi xoporno upeHHpoBaHHbie, 
cynecnaHbie hjih cyrJiHHHCTbie, c BbipaaceHHbiM neperHOHHO-aKKyMyjiflTHBHbiM ropn- 
30htom, c bmcokhm couep>KaHHeM Kap6oHaTOB. 

OopMyjia upeBocToa 7JI3EB. BbicoTa 18—25 m, /maMeTp 18—30 cm. Bo3pacT 
40—200 JieT. 

Ha OTUeJIbHbIX OTKpbiTbix TeppHTOpHHX H CTapOUaBHHX Bbipy6KaX MO)KHO BCTpeTHTb 
He6ojibniHe rpynnbi JiHCTBeHHHU, uocraraiomHX bmcotm 30 m npn unaMeTpe CTBOJia 
60 — 70 cm h B03pacTe 250 — 300 JieT. 

Ha TeppHTOpHH npo6Hbix miomaueH upeBOCTOH pa3MemaeTca HepaBHOMepHo. JIhct- 
BeHHHua b tbkhx coo6mecTBax (jiopMHpyeT THnHHHyio KOHycoBH#Hyio KpOHy. CeMAHO- 
cht. B nouKpoHOBOM npocTpaHCTBe h Ha OTKpbiTbix ynacTKax o6pa3yeT ecTecTBeHHoe 
B0306H0BJieHHe. 

noAJiecoK peuKHH, coctoht H3 Sorbus aucuparia , Juniperus comnunis L., Alnus inca¬ 
na (L.) Moench. 

B TpaBAHOM noKpoBe c noKpbiTHeM 60—70 % npeo6jiauaeT pa3HOTpaBbe. 06biHHO 
yMepeHHO BCTpenaioTca Vaccinium myrtillus , V. vitis-idaea. B 6ojibinoM HHCJie BCTpena- 
K)tc*i Linnaea borealis L., Pyrola meria L., P. rotundifolia , Geranium sylvaticum L., 
Maiantemum bifolium (L.) F. W. Schmidt., Solidago virgaurea L., Galium boreale L., 
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Convallaria majalis L., Vicia cracca L., Calamagrostis epigos L., C. arundinacea (L.) 
Roth, Festuca ovina L. 

MOXOBOH nOKpOB M03aHHHbIH npH npOeKTHBHOM nOKpbITHH 60—70 %. Mxh npny- 
poneHbi k MHKponoHH>KeHHflM. B ero cocTaBe BCTpenaiOTCfl Pleurozium schveberi 
(Wild.) Mitt, Hylocomium splendens (Hedw.) Bricheal, Rhytidiadelphus triquetrus 
(Hedw.) Worst. 

B pe3yjibTaTe npoBe^eHHbix HccjieflOBaHHH ycTaHOBJieHO, hto b cocTaBe JiecHbix 
3KOCHCTeM Ha K)ro-BOCTOKe KapeJiHH JiHCTBeHHHija xapaKTepH3yeTca onpe^eJieHHbiMH 
3KOJIOrO-THnOJIOrHHeCKHMH CBOHCTBaMH IIO OTHOIHeHHK) K 4)aKTOpaM cpe^bi. 3 to re- 
jiHoran, Me30TepM, KcepoMe30(j)HT, KajibLte(j)HT. AHajiH3 AaHHbix 28 npo6Hbix iuioma/teH 
nOKa3aJl, HTO OjiarO^ap^ C^OpMHpOBaBUIHMCfl OKOJIOrO-IjeHOTHHeCKHM CBOHCTBaM 
b npouecce MHrpaitHH m 3KOJiorHHecKOH aflanrauHH Ha TeppHTopHH khd-boctohhoh Ka¬ 
peJiHH JiHCTBeHHHua npnoGpejia cnoco6HOCTb He TOJibKO ynacTBOBaTb b cocTaBe pacra- 
TejibHoro noKpoBa HCCJieflOBaHHbix TeppHTopHH, ho h (JjopMHpoBaTb caMOCToaTejibHbie 
coo6mecTBa. B 3aBHCHMOCTH ot JiecoTHnojiorHHecKHX ycjiOBHH pojib ee b cocTaBe pac- 
THTeJibHoro noKpoBa pa3JiHHHa. Ha 6oraTbix, xopomo flpeHHpoBaHHbix noHBax c 6o;iee 
BbicoKHM coAep^caHHeM Kap6oHaTOB OHa HrpaeT pojib flOMHHaHTa (BoflJiHHCKoe JiecHH- 
necTBo). Ha 6o;iee yBJiaameHHbix, 6e^Hbix, onofl30JieHHbix noHBax (BoflJi03epcKHH Ha- 
UHOHajibHbiH napx) OHa flBjnieTCfl cy6flOMHHaHTOM. 

HTax, coo 6 mecTBa c ynacTHeM jiHCTBeHHHitbi Ha HccJie^yeMbix TeppHTopnax neTbi- 
pex^npycHbie, xapaKTepH3yiOTCfl cjie/iyiomHMH CTpyKTypHbiMH ocoGchhoctamh. flpe- 
boctoh no cbohm noKa3aTejniM HeoAHopo^HbiH, JiHCTBeHHHua HMeeT 6 oJiee BbicoKHe 
noKa3aTeJiH no o 6 hjihio, BbicoTe, /maMeTpy, B03pacTy b cocTaBe JiecHbix okochctcm 
Boajihhckoto JiecHHHecTBa nyflO)KCKoro p-Ha (r^e OHa HipaeT pojib flOMHHaHTa). 

noAJiecoK OTJiHHaeTca He6ojibuiHM bhaobhm pa3HOo6pa3HeM Ha HCCJieflOBaHHbix 
npo6Hbix njiomafljix. 

TpaBJiHO-KycTapHHHKOBbiH apyc no BH^OBOMy cocTaBy 6ojiee pa3HOo6pa3eH. H 3 06 - 
mero HHCJia cocy^HCTbix pacTeHHH (57 bhaob) 86 % bhaob bxo^ht b cocTaB TpaBfl- 
HO-KycTapHHHKOBoro apyca (Lycopodiophyta — 1 bh#, Equisetophyta — 1 , Polypodiop- 
hyta — 2, Pinophyta — 4, Magnoliophyta — 49 bh^ob). Ha OT^eJibHbix npo 6 Hbix 
njioma^ax BCTpenaeTCH ot 12 flo 28 bh^ob (Laricetum herbosum). npoeKTHBHoe noKpbi- 
rae no OTjieJibHbiM BHflaM KOJie 6 jieTca ot 2 a 0 40 %. 3 to oco 6 eHHO apico npoABJiflerai 
B JIHCTBeHHHHHHKaX TpaB^HOTO THna. BHflOBafl HaCbimeHHOCTb nOnyJIfllJHH Ha MHKpo- 

njioma^Kax (1 m 2 ) KOjie 6 jieTca ot 0.11 (Piceetum myrtillosum) 0 0.35 (Laricetum her¬ 
bosum). Eojiee BbicoKaa BHflOBaa HaCbimeHHOCTb h y TpaBflHbix. 3 to o 6 yc;iOBJieHO He 
TOJibKO SoraTCTBOM noHB, ho h xapaKTepoM CBeTOBoro pe^CHMa h yBJia^CHeHM. 


/ 


II 



I — HanHOHa^bMbiH napK «Bo < a. r io3epcKitH» (npoonan ri:ioma/ib jY" 2), II — Bo/uiwicKoe jiecmiMecTBo (npoOHaa ruioma/ib 
jVs 5). / — JiHCTBeHHuua apxanrejibCKaB, 2 — e.'ib eBporieitcKaa. 3 - — 6cpe3a riOBHCJiaa, 4 — cochb oGbiKHOBennafl. 
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Moxoboh apyc b HCCJiejiyeMbix (j)HT0ijeH03ax 6bui HeoAHopo^HbiM. HaH6oJibniHM 
6oraTCTBOM bh^ob oh oTJiHHajica b jiHCTBeHHHHHHKax TpaB^Hbix. BHflOBaa HacbimeH- 
HOCTb BO MHOrOM OnpefleJIflJiaCb HX 3KOJIOrO“UeHOTHHeCKHMH CBOHCTBaMH. Pha BHflOB 

mxob oTJiHHajica onpe^ejieHHOH npHypoHeHHOCTbio k ycjiOBHUM MecTOo6HTaHHH. B enb- 
HHicax nepHHHHbix no MHKponoHH^KeHH^iM 6biJi 6ojiee o6HJieH Polytrichum commune. Bo 
Bcex HCCJie^yeMbix coo6mecTBax Ha 6ojiee noBbimeHHbix (jiopiviax pejibe^a BCTpenajiCH 
pleurozium schreberi. 

Ha HccjieflyeMOH TeppwTopHH JiHCTBeHHHua apxaHrejibCKaa o6jia/iaeT cnoco6HO- 
cTbK) (J)opMHpoBaTb caMOCTOATeJibHbie coo6mecTBa, OTJiHHaiomHecfl onpe^ejieHHOH 
CTpyKTypOH B 3aBHCHMOCTH OT npHpOflHO-KJIHMaTHHeCKHX yCJIOBHH. OHa 6HOJIOrHHeCKH 
ycTOHHHBa, Mop(j)OJiorHHecKH CTpyKTypMpoBaHa. B HCCJie,ayeMbix coo6mecTBax ceMfl- 
hocht h o6pa3yeT ecTecTBeHHoe B03o6HOBJieHHe Ha TeppHTopHH KapeJiHH. 

no cbohm TaKCOHOMHHecKHM npH3HaicaM Larix archangelica Laws. HBJiaeTca caMO- 
CTO^TeJIbHblM BHflOM. RjlX HQQ XapaKTepHbl npH3HaKH, yKa3aHHbie H. B. flblJIHCOM 
(1946). Ee HajiHHHe b cocTaBe xbohhmx jiecoB Ha ioro-BOCTOKe KapeJiHH o6ycjiOBJieHO 
MHipauHOHHbiMH npoueccaMH, (f)JioporeHe30M, xapaKTepoM 3KOJiorHHecKOH a/ianTaijHH 
b HOBbix npHpoAHO-KJiHMaTHHecKHX ycJioBHax ceBepo-BOCTOHHOH EBponbi, r^e B OTJIH- 
HHe ot ueHTpa ee npoHCXO)KfleHHfl OHa HaxoflHTca b hhom TeMnepaTypHOM pe^KHMe, 
BJia^cHOCTH, 6oraTCTBe noHB h (JmopHCTHHecKOM OKpy)KeHHH. IIpoBeAeHHbie HCCJieflOBa- 
HHH n03B0J15H0T paCCMaTpHBaTb ee KaK BHKapHblH BHHMeKJmHH eCTeCTBeHHblH 
apeaji Ha ioro-BOCTOKe Boctohhoh OeHHOCKaHflHH Me^y 61°8 7 h 62°20' c. hi. h 36° h 
36°20' b. r. 


Ejiaro^apHOCTH 

ABTopbi BbipaacaiOT rJiy6oKyio 6jiaroflapHOCTb coTpyflHHKaM BoflJi03epcKoro HaijH- 
OHajibHoro napKa 3a npefloCTaBJieHHyio B03M0)KH0CTb pa6oTaTb Ha hx TeppHTopHH, 
a Taioice M. A. Hlpe^epc 3a oijiopMJieHHe HJUiiocTpaTHBHoro MaTepnajia. 
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SUMMARY 


Lcirix archangelica Laws (L. sukaczevii Dylis) is an indigenous, endemic, rare species in Karelia. 
It was included in the Red Data Book of Karelia (2007; L. C. category). The research was conducted 
in the south-eastern part of Karelia (Vodlozero National Park and Vodla forestry, Pudozhsky district). 
L. archangelica was found to occur in mixed coniferous forests as a subdominant. L. archangelica 
is able to form original phytocenosis, where it is a dominant, if under favorable ecological conditions: 
increase of relief, middle humidity, carbonate soil. It renews naturally in the thinned forest. L. archan¬ 
gelica corresponds to the description by N. V. Dylis (1949) in its structural features, and it is a typical 
vicarious species in of Karelia. 
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ripeflCTaBJieHbi aaHHbie no ce30HHOH AnnaMHKe co,aep>KaHHfl n cooTHomeHHH (j)OTOCHHTeTHHecKHx nnr- 
MeHTOB b JincTbflx 4 BeuH03ejieHbix n 2 3HMHe-3ejieHbix bh^ob pacTeHHH, o6HTaiomnx b nofl 30 He cpe/mew 
Tanrn eBponencKoro CeBepo-BocTOKa. noKa3aHO, hto no aMnjiHTyfle BapbHpoBaHHH nyjia 3ejieHbix nunvieH- 
tob b TeueHne ro^a HccjieflOBaHHbie bhaw pacnoJiaraiOTca b cjieayiomeM nopa/nce: Ajuga reptans > Pyrola 
rotundifolia > Vaccinium vitis-idaea > Abies sibirica > Juniperus communis > Picea abies. V SoJibWHHCTBa 

BHflOB MaKCHMyM HaKOnJieHHH XJIOpO(})HJIJIOB OTMenaJIH B JieTHe-OCeHHHH, a MHHHMyM-B 3HMHe-BeCeHHHH 

nepnofl. CoxpaHHOCTH (JjOTOCHHTeTnuecKoro annapaTa Ha ypoBHe nunvieHTHoro KOMnjieKca b paHHeBeceH- 
hhh nepHOA cnocobcTBOBajio HaKonjieHHe 3eaKcaHTHHa, nrpaiomero FonoueByK) pojib b 3amnTe nurMeHTOB 
ot (})OTopa3pymeHHH b ycjiOBHax hh3khx TeMnepaTyp w H36biTOHHOH hhcojihuhh. 

KiffoueBbie cjiOBa: BeuHO- h 3HMHe-3ejieHbie pacTeHHH, xjiopo(j)HJiJibi, KapoTHHOH^bi, ce30HHaa zm- 
HaMHKa, BHOJiaKcaHTHHOBbiH uhkji, aflanTanmi. O' 

HcCJieflOBaHHK) (j)0T0CHHTeTH4eCXHX IIHrMeHTOB 3HMHe- H BeHH03eJieHBIX pacTeHHH 
b pa3Hbix 6oTaHHKO-reorpa4)HHecKHX 30Hax nocBJimeHO HeMajio pa 6 oT. OGnmpHbiH 06 - 
3 op npe^CTaBJieH 3. B. XoflaceBHH (1982). Abtop Ha ocHOBe flaHHbix jiHTepaTypbi h pe- 
3yJIbTaTOB COGCTBeHHbIX HCCJieflOBaHHH npHHIJia K BbIBOfly, HTO y GOJIbHIHHCTBa XBOH- 
HblX BHflOB pacTeHHH Ce30HHafl flHHaMHXa COflep>XaHHfl 4)OTOCHHTeTHHeCKHX IIHrMeHTOB 
onHCbiBaeTca xpHBOH c 6 o;iee hjih MeHee Bbipa>xeHHbiM MaKCHMyMOM. Elo flaHHbiM 
JI. M. JlyKb^HOBOH c coaBT. (1986), nojiyneHHbiM b Kojibcxon Cy 6 apKTHKe Ha 40 BHflax, 
BeHH03ejieHbie pacTeHHH OTJiHnajiHCb 6 ojiee hh3khm coflepacaHHeM nHrMeHTOB no cpaB- 
HeHHK) C JIHCTOnaflHbIMH (})OpMaMH H He HMeJIH OTHeTJIHBO Bblpa^XeHHOTO MaKCHMyMa 
HaKonJieHHH xjiopo(j)HJiJiOB h KapoTHHOH^OB b TeneHHe roAa. AHajiH3 JiHTepaTypbi noxa- 
3biBaeT, hto CBejieHHH o xapaxiepe ce30HHbix H3MeHeHHH coflep>xaHHfl (J)OTOCHHTeTHHe- 
ckhx nHrMeHTOB y BeHH03eJieHbix XBOHHbix pacTeHHH jioBOJibHo npoTHBopenHBbi. Tax, 
b pji^e pa 6 oT (Ottander et al., 1995; Ensminger et al., 2004; Martz et al., 2007) coo 6 nja- 
jiocb o CHH>xeHHH co,aep>xaHHfl xjiopo(J)HJuioB b XBoe Pinus sylvestris 3hmoh no cpaBHe- 
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HHK) c JieTHHM nepHOAOM. HeCKOJIbKO MaKCHMyMOB B CO^ep^KaHHH 4)OTOCHHTeTHHeCKHX 
jinrMCHTOB b TeneHHe roAa 6biJio o6Hapy>KeHO y Pinus sylvestris , Juniperus communis 
n Picea abies (IIpaB^HH, IU,ep6HHa, 1961; npnajiraycKanTe, 1962; HoBmjKaji h AP-, 
1969). HaH6ojibiiiHe KOHAeHTpaijHH xjiopo(j)HJiJiOB b XBoe Picea excelsa 6biJiH BbuiBJie- 
Hb i BecHOH h oceHbK) (IIInpaeBa, 1967). 

CoxpaHHOCTb h noAAepacaHne (jiyHKijHOHajibHOH aKTHBHOcra nHrMeHTHoro annapa- 
xa b rowHHOM ixHKJie oco6eHHO BaacHbi bchho- h 3HMHe-3ejieHbix bhaob 6opea;ib- 
h oh 30 Hbi, a^anTHpyK)mHxca k npoAOJiaorrejibHOMy nepnoAy HH3KOTeMnepaTypHbix 
B 03 ACHCTBHH. Ha TeppHTOpHH Pecny6jIHKH KoMH BeHH03eJieHbie XBOHHbie flBJWIOTCfl 
ocHOBHbiMH Jiecoo6pa3yK)mHMH nopo^aMH h 3aHHMaK)T 6oJiee 80 % JieconoKpbiTon 
njiomaw (KopeHHbie.., 2006). 3nMHe-3ejieHbie BHAbi oGmhho (jiopMiipyiOT noAJiecoK 
XBOHHbIX JieCOB H HepeAKO flBJIfllOTCfl ^OMHHaHTaMH TpaBflHO-KyCTapHHHKOrO apyca. 

LteJibK) pa6oTbi 6biJio cpaBHHTeJibHoe H3yneHHe ce30HH0H AHHaMHKH coAep)KaHHfl h 
COOTHO ineHH^ XJIOpO(|)HJIJIOB H KapOTHHOHAOB B JIHCTbflX 4 BeHH03eJieHbIX H 2 3HMHe-3e- 
jieHblX BHAOB paCTeHHH pa3HOH )KH3HeHHOH (jlOpMbl. 


MaTepnaji h MeTOAHKa 

PaHOH npoBeAemra HccjieAOBaHHH pacnojioaceH b noA30He cpeAHen Tanra (6acceHH 
cpeflHero TeneH nz p. BbinerAbi), xapaKTepH3yeTca cpeAHeroAOBOH TeMnepaTypon B03- 
Ayxa +1° C h npoAOJi^KHTejibHOCTbio BereTauHOHHoro nepHOAa (Bbirne +5 °C) okojio 150 
cyT. nepexo/j cpeAHecyTOHHOH TeMnepaTypbi nepe3 +5 °C Ha6jnoAaeTai b nepBOH Aexa- 
Ae Mas. ^JiHTeJibHOCTb nepHOAa aKTHBHoro pocTa (Bbirne +10 °C) cocTaBJiaeT 100—110 
cyT. Haii6ojiee Mopo3HbiM MecjmeM ABJiaeTCJi flHBapb (cpeAHflfl TeMnepaTypa B03Ay- 
xa -15-17 °C), HaH6oJiee TenjibiM — Hiojib (okojio +15 °C) (Jleca.., 1999). 

OG^eKTaMH HCCJieAOBaHHH cjiy^CHJiH BeHH03eJieHbie ApeBecHbie BHAbi Abies sibiri- 
ca L. (rnixTa CH6HpcKaa) h Picea abies (L.) Karst, (ejib o6biKHOBeHHaa), KycTapHHK 
Juniperus communis L. (MoaoKeBejibHHK o6biKHOBeHHbm), KycTapHHHeK Vaccinium 
vitis-idaea L. (6pycHHKa), a TaKace 2 BHAa MHorojieTHHX 3HMHe3e;ieHbix TpaB — Ajuga 
reptans L. (^CHByHKa noJi3yHaa) h Pyrola rotundifolia L. (rpymaHKa KpyrJiojiHCTHaa). 
npHHaAJie^KHOCTb bhaob k rpynne BeHH03e;ieHbix h 3HMHe-3eJieHbix pacTeHHH AaHa co- 
rjiacHO T. H. Cepe6pjiKOBOH c coaBT. (2006: 234 — 238). 

Ot6op MaTepnajia npoBOAHJiH b TeneHHe 2006 — 2008 rr. b OKpecTHOCTax r. Cbik- 
TbiBKapa (61°67 / c. in., 50°77' b. a-) b eJibHHKe 3eJieHOMoniHoro rana, pacTemm A. rep¬ 
tans OT6npajin noA noJioroM enoBO-ocHHOBoro pa3HOTpaBHoro Jieca. Xboio 2-ro roAa 
XCH3HH OT6npajiH co cpe/tfien nacTH KpoHbi 30 — 40-JieTHnx AepeBbeB Abies sibirica n Pi¬ 
cea abies bhcotoh ao 4.5—5 m. Y Vaccinium vitis-idaea 6pajin 3pe;ibie nepe3HMOBaB- 
mne JiHCTbfl co cpeAHen nacTH no6eroB. Y Pyrola rotundifolia h Ajuga reptans ncnojib- 
30BaJIH nOJIHOCTbK) C^OpMHpOBaBinneca p03eTOHHbie JIHCTbfl. C6op 06pa3IJ[0B JIHCTbeB 
ocymecTBJi^jin b 5-KpaTHOH noBTOpHOCTH b pa3Hbie ce30Hbi ro^a. KaacAafl noBTopHOCTb 
BKjnonajia CMemaHHyio npo6y c 10—30 pacTeHHH. 06pa3Ubi (jjHKcnpoBajin KHnamHM 
100%-m aueTOHOM (CanoaonncoB n AP-, 1978). 

CoAep^caHne (J)OTOCHHTeTHHecKnx nnrMeHTOB onpeAejMJiH cneKTpo^oTOMeTpHHecKH 
Ha npn6ope UV-1700 (Shimadzu, ^[noHna) b aueTOHOBon BbiTHHCKe no onTHnecKon nnoT- 
hocth npn AJiHHax bojih 662 n 644 hm (xjiopo^njuibi) n 470 hm (KapoTHHOHAbi) c nonpaB- 
KaMH b MaKCHMyMax nornomeHna (MacnoBa n AP-, 1986). J\omo xnopo^HJiJioB b cbctoco- 
6npaiomeM KOMnjieKce (CCK) HaxoAHJiH no (JiopMyjie [(xji b + 1.2 xji b) / (xji a + xji bj] 9 
HCXOAfl H3 Toro, HTO BeCb XJIOpO(jjHJIJl b HaXOAHTC^ B CCK, a COOTHOIHeHHe XJ 10 pO(|)HJI- 
Jiob alb b 3tom KOMnjieKce CCK paBHO npnMepHO 1.2 (Lichtenthaler, 1987). 
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Pa3^eneHHe HHAHBPmyajibHbix KapoTHHOHflOB ocymecTBJuuiH xpoMaTorpa^HHecKH Ha 
CTeKJLHHHblX nJiaCTHHKaX C paBHOMepHO HaHeceHHbIM COp6eHTOM TOJimHHOH 0.25 mm. Kom- 
noHeHTaMH cop6eHTa flBjmiHCb CaC0 3 , MgO h Ca(OH) 2 . B xanecTBe amoeHTa HcnoJib- 
30BajiH pacTBopHTejiH — 6eH3HH MapKH «He(j)pac», aueTOH h xjiopo(J)opM b cooTHomeHHH 
6:5:4 (KopHiomeHico, CanoxoiHKOB, 1969; c MOflH(})HKauHflMH). flajibHenmero 
aHaJIH3a nHrMeHTbl 3JIK)HpOBaJIH COOTBeTCTByiOmHMH paCTBOpHTeJlHMH: (3-KapOTHH — 
neTpOJieHHbIM 3(|)HpOM, BHOJiaKCaHTHH, aHTepaKCaHTHH, 3eaKCaHTHH, JIK)TeHH, HeoKcaH- 

THH-3THJIOBbIM CnHpTOM. PaCTBOpbl (J)HJIbTpOBaJIH H H3MepflJIH OnTHHeCKyiO nJIOTHOCTb 

npn ^jiHHax bojih (hm): 446 — aHTepaxcaHTHH (An), 452 — p-xapoTHH, 442 — BHOJiaK- 
caHTHH (V), 445 — JiK)TenH, 438 — HeoKcaHTHH h 444 — 3eaiccaHTHH (Z). Coctoahhc 
Z ieanoKCHflaijHH BHOJiaKcaHTHHa oijeHHBajiH no cooTHomeHHK) [(Z+0.5An) / (V+An+Z)] 
(Shindler, Lichtenthaler, 1996). 

Pe3yjibTaTbi o6pa6aTbiBajin c Hcnojib30BaHHeM cTaH^apTHbix cTaTHCTHHecKHX MeTO- 
AOB h KOMnbiOTepHbix nporpaMM. B Ta6jimjax h Ha pncyHKax npnBefleHbi cpeflHne bcjih- 
HHHbi co cTaHflapraoH oujh6koh. 


Pe3yjibTaTbi h oScy^eHHe 

nojiyneHHbie flaHHbie CBHfleTejibCTByK)T o pa3JiHHHflx Me^y BH^aMH no Haiconjie- 
hhk) h AHHaMHKe co,nep>KaHHfl (|)OTOCHHTeTHHecKHX nnrMeHTOB (pnc. 1). JlHCTbfl TpaBa- 
hhctux 3HMHe-3ejieHbix pacTeHHH Pyrola rotundifolia u Ajuga reptans coflepacajin 
b 2—4 pa3a 6ojibiue xjiopo(j)HJiJiOB h KaporaHOHflOB b pacneTe Ha eflHHHLjy cyxoii Mac- 
cbi, neM JiHCTbfl ApeBecHbix BeHH03eJieHbix pacTeHHH. npn otom KOHijeHTpaijHfl nnrMeH- 




PHC. 1. COflep>KaHHe (|)OTOCHHTCTHHeCKHX rTHTMCHTOB B JIHCTbflX BeHH03CJieHbIX H 3HMHe-3eJieHBIX BHflOB 

pacTeHHH b ro^HHHOM nHKJie, Mr/r cyxoii Maccbi, 2006—2008 rr. 

/ — xjiopo(|)HJUibi a h b, 2 — KapoTHHOH^bi. Bujibi: A — Abies sihirica , B -- Picea abies , B — Juniperns communis , 
r — Vaccinium vitis-idaea, fl — Pyrola rotundifolia , E — Ajuga reptans. 
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x ob b JiHCTbflx Ajuga reptans 6buia Bbime, qeM b JiHCTbax Pyrola rotundifolia. HaHMeHb- 
uxnu coAep^caHHeM (JiOTOCHHTeTHHecKHx nHrMeHTOB xapaKTepH30Bajiacb xboa Picea 
abies. 3to comacyeTai c HMeiomHMHca b jinrepaType CBefleHHflMH o pa3JiHHmix b moiu- 
hocth nHrMeHTHoro annapaTa TpaB^HHCTbix h flpeBecHbix pacTeHHH (JIapxep, 1978; 
jlyKbHHOBa h flp., 1986; Demmig-Adams, Adams, 1992; Adams et al., 2001). 

HaMH BblflBJieHbl 3aKOHOMepHOCTH Ce30HHbIX H3MeHeHHH KOJIHHeCTBa H COOTHO- 
ixreHH^ (|)OTOCHHTeTHHecKHX nHrMeHTOB (pHC. 1, cm. TaOjimjy). CpejiH BeHH03eJieHbix 
pacTeHHH HaH6oJiee cTadHJibHO ypoBeHb co,zjep)KaHHfl (JiOTOCHHTeTHHCcKHX nnrMeHTOB 
b TeneHHe ro/ja coxpamuicfl b XBoe Picea abies (pnc. 1, E ), Torfla icax y flpyrnx bh/job ot- 
MenaJiH noBbimeHHe HaxonjieHHfl x;iopo(})HJiJiOB b jieTHe-oceHHHH nepnofl. E[o-bhahmo- 
My, Taxafl CTa6HJibHOCTb Picea abies cBA3aHa co cpaBHHTeJibHO hh3koh KOHueHTpan,HeH 
nHrMeHTOB. Eojibinoe 3HaneHHe HMeioT CTpyKTypHO-(j)yHKUHOHajibHbie nepecTpoHKH 
Me 30 (j)HJiJia, HaOjno^aeMbie (Jla^aHOBa, TyaouiKHHa, 1992) oceHbK) b KJieTKax Me30(j)HJi- 
jia Picea abies : Hcne3HOBeHHe xpaxMajibHbix 3epeH, H3MeHeHHe (j)opMbi, pa3MepoB h 
M ecTopacnojioaceHHfl 3ejieHbix miacra#, KOTopbie nepeMemaiOTCfl k ueHTpajibHOH nacTH 
KJieTKH h rpynnnpyK)TCfl Boxpyr a/jpa, hto CHmxaeT nomomeHHe cbctoboh 3HeprHH. 
O CTa6HJIbHOCTH (j)OHfla (J)OTOCHHTeTHHeCKHX nHTMeHTOB B TeHCHHe 3HMbI y pa3H0B03pa- 
cthoh xboh #Byx bh/job po,zja Picea b ycJiOBHflx Pecny6jiHKH Eejiapycb coo6maJi paHee 
T. H. ro/meB c coaBT. (1969). 

Coflep)KaHHe xjiopo^HJUiOB b XBoe Abies sibirica b MapTe—Mae cocTaBjnuio 
2.2—2.5 Mr/r h 6buio 3aMerao HH>xe (nonra Ha 30 %), neM b jierae-oceHHHH nepnofl. 
HexoTopbie aBTopbi (TyacHJiKHHa, BepeTeHHHKOB, 1981) cB$i3biBaK)T noHH>KeHHe koh- 
iieHTpai^HH xJiopo(|)HJiJioB BecHOH c HanajiOM pocTOBbix npoueccoB. K oceHH, xorfla 
pocTOBbie npoijeccbi y xbohhux 3aMe/yiflK)TCfl, KOHLjeHTpauHfl nnrMeHTOB b XBoe yBeJiH- 
HHBaeTca. B jiHCTb^x xycTapHHKa Junipenis communis MaxcHMyM co,nep>KaHHfl xjiopo- 
(j)HJUiOB (flo 4.3 Mr/r) npHXOAHJica Ha mojib—ceHTfldpb, CHH)KeHHe ypoBHfl 3e;ieHbix 
nHTMeHTOB HanHHajiocb c HacTynjieHHeM 3 hmm. Cxo^Hbie H3MeHeHiw co^ep^KaHH^ 3eJie- 
hbix nnrMeHTOB oTMenajiH b jiHCTbflx xycTapHHHKa Vaccinium vitis-idaea. 

Y Pyrola rotundifolia coflepacaHHe xjiopo(j)HJiJiOB noBbiuianocb c Mas no ceHTfldpb 
npHMepHO b 1.3 pa3a (ot 4.8 flo 6.5 mt/t), a k flexadpK) CHH^cajiocb r o 4 Mr/r. MaxcHMyM 
HaKonjieHH^ 3ejieHbix nHTMeHTOB y Ajuga reptans OTMenajiH b HK)Jie, nocjie (j)opMHpoBa- 
hh$i hoboh reHepaijHH JiHCTbeB. TaKHe )Ke 3aKOHOMepHOCTH H3MeHeHHfl KOHueHTpa- 
Uhh nnrMeHTOB 6buiH noxa3aHbi b pa6oTe JI. M. JlyxbflHOBOH c coaBT. (1986) Ajuga 
reptans h Pyrola media b ycjiOBHax Xh6hh. Bbicoxoe co^ep^KaHHe 3ejieHbix nnrMeH- 


CcmepxcaHHe h cooTHoineHHe (JjOTOCHHTeTHHeciaix nHrMeHTOB b jihctwix 3HMHe-3ejieHbix 
h Be i iH03ejieHbix pacTeHHH b nepHOfl aKTHBHOH BereTauHH (niojib) 
h nepHOA noKOH (aeKaSpb, MapT) 


OSbeKT 

Xji a/b 

Aojih Xji b CCK, % 

XVKap 

HI (V) 

VII 

XII (X) 

HI (V) 

VI 

XII (X) 

in (V) 

VII 

XII (X) 

Abies sibirica 

2.4 ±0.1 

2.5 ±0.1 

2.7 ±0.1 

65 

64 

59 

4.6 + 0.1 

5.7 ±0.1 

4.6 + 0.1 

Picea abies 

2.4 ±0.1 

2.5 ± 0.3 

2.9 ±0.1 

66 

63 

57 

4.5 ±0.3 

4.5 ± 0.4 

4.4 ±0.1 

Junipenis communis 

2.8 ±0.1 

2.8 ±0.1 

2.9 ±0.1 

60 

57 

56 

4.5 ±0.1 

4.2 ±0.1 

4.1 ±0.1 

Vaccinium vitis-idaea 

2.5 ±0.1 

2.6 ±0.1 

2.8 ±0.2 

63 

61 

58 

4.9 ±0.1 

4.5 ±0.2 

4.5 ±0.1 

Pyrola rotundifolia** 

2.5 ±0.1 

2.8 ±0.1 

2.4 ± 0.3 

64 

64 

70 

4.4 ±0.1 

4.4 ±0.1 

4.2 ± 0.5 

Ajuga reptans* 

2.6 ±0.1 

2.7 ±0.1 

2.4 ± 0.3 

61 

59 

64 

5.0 ±0.1 

5.5 ±0.1 

4.8 ±0.1 


npHMenaH we. B CKo6Kax yKa3aHbi cpoKii oi6opa oopa3UOB JiHCTbeB TpaBflHHCTbix bhziob pacTeHHH Ajuga rep¬ 
tans (* — aaHHbie njif i Man 11 0KTfl6pfl) h Pyrola rotundifolia (** — aaHHbie zuih Ma^i). 
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tob (#0 10 Mr/r cyxon Maccbi) OTMeneHO bo BTopon nojioBHHe jieTa (niojib —aBrycT). 
OceHbio y ^aHHbix bhaob pacTeHHH perHCTpHpoBajiH 3HaHHTeJibHoe (b 2 pa3a) yMeHbine- 
HHe KOHueHTpai^HH xjiopo(J)HJiJiOB. CjieAyeT OTMeTHTb, hto b Xn6nHax 3 th pacTeHna OT- 
jiHHajiHCb 6ojiee bmcokhm coAep>KaHHeM nnrMeHTOB no cpaBHeHHio c pacTeHHJiMH 
B OKpeCTHOCTflX CbIKTbIBKapa. 

AHajiH3 ^aHHbix noKa3aji, hto no aMnjiHTyAe BapbnpoBamm (j)OHAa 3e;ieHbix nnr- 
MeHTOB (pa3HHI^a Me)Kfly MaKCHMaJIbHbIMH H MHHHMaJIbHbIMH KOHAeHTpaiJHflMH B Te- 
HeHne roAa) nccjieAOBaHHbie bham pacnoJiaraiOTca b cjieAyiomeM nopAAKe: Ajuga 
reptans > Pyrola rotundifolia > Vaccinium vitis-idaea > Abies sibirica > Juniperus com¬ 
munis > Picea abies. Y OojibuiHHCTBa bhaob MaxcHMyM HaKomieHHfl xjiopo(j)HJiJiOB ot- 
MenajiH b jierae-oceHHHH, a MHHHMyM — b 3HMHe-BeceHHnn nepnoA- Cyjifl no BejiHHHHe 
cooTHomeHPm xji alb n AOJie xjiopo(j)HJiJioB, npnHaAJioKamnx cBeToco6npaiomeMy kom- 
njiexcy (JjOTOcncTeM, y BeHH03ejieHbix ApeBecHbix 6o;iee BbipajKeHHyio TeHAeHijHK) k #e- 
rpaAaAHH b 3hmhhh nepnoA npoHBJuui xji b. 

Bhabi pa3JiHHajincb no HaKonjieHHio KapoTHHOHAOB b jincTbax, KomjeHTpaijHfl koto- 
pbix BapbnpoBajia b npeAeJiax 0.5—2.8 Mr/r. Kojihhcctbo aceATbix nnrMeHTOB 6biJio Bbi- 
rne y pacTeHHH, coAep^camnx 6ojibine 3e;ieHbix nnrMeHTOB. BeJiHHHHa cooTHomeHna 
xjiopo^HJinbi/KapoTHHOHAbi cocTaBjnuia 4.1—5.7. H3yneHne KanecTBeHHoro n KOJinne- 
cTBeHHoro cocTaBa KapoTHHOHAOB noKa3ajio, hto b nepnoA aKTHBHon BereTaunn (niojib) 
b cocTaBe nyjia KapoTHHOHAOB JincTbeB y xbohhbix bhaob npncyTCTBOBajin p-KapoTHH, 
BHOJiaKcaHTHH h JiiOTeHH b KOJiHHecTBax ot 23 ao 30 % (pnc. 2). Ha aojiio HeoxcaHTHHa 
npnxoAHJiocb 7—10 %. CpeAH KapoTHHOHAOB xboh Picea abies 6bui o6HapyaceH aHTe- 
paKcaHTHH (okojio 10 %). B Hanajie MapTa b cneiape KapoTHHOHAOB Bcex bhaob xboh- 
Hbix noHBjnuiCfl 3eaKcaHTHH, Ha aojiio KOToporo npHxoAHJiocb 7—10 % ot cyMMapHoro 
KOJiHHecTBa ^ceJiTbix nnrMeHTOB. 

3eaiccaHTHH ABJiaeTCJi KjnoneBbiM KOMnoHeHTOM BnojiaKcaHTHHOBoro mnoia (BKL[), 
ocymecTBJunomero 3H3HMaTHHecicoe (c ynacraeM (jiepMeHTa Ae-3noKCHAa3bi) npeBpa- 
meHne BHOJiaiccaHTHHa b 3eaKcaHTHH nepe3 npoMe>KyTOHHbiH HHTepMeAnaT aHTepaiccaH- 
thh noA AencTBneM CBeTa (Cuttriss, Pogson, 2004). noKa3aHO, hto ocBemeHne JincTbeB 
HHTeHCHBHbIM CBeTOM (2000 MKMOJIb KBaHTOB/(M 2 c)) CnOCOOHO HHAyAHpOBaTb MaKCH- 
MajibHoe (80—95 %) npeBpameHne BHOJiaiccaHTHHa b 3eaKcaHTHH (Demmig et al., 1987; 
Mnmpa n AP-, 2006). CocToaHHe AeanoKCHAaijHH BnojiaKcaHTHHOBoro ijHKJia HBjmeTCji 
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Pnc. 2. OTHOCHTejibHoe coziep>KaHHe KapoTHHOHAOB b jihctbjix BeHH03ejieHbix pacTeHHH b MapTe w mojie, %, 

2006 r. 

rinrMenTbi: I — 3eaKcaHTHH 2 — HeoKcaimm, 3 — aHTepaKcaHTHH, 4 — jihdtchh, 5 — BHOJiaKcaHTHH, 6 — (3-fcapoTHH. 
Buflbi: A — Abies sibirica , E — Picea abies, B — Juniperus communis. 



1816 




TaOjimja I. Nyssa polymorpha , koji. 9180. 
o6pa3eu 86 (ro-noran); 2 — to ace, (J)parMeHT JiHCTa X4; 3 — o6pa3eu 10. 






Kc. 1781 



TaSjMija II. Nyssa polymorpha (1 — 4) w N. sylvatica (5). 

Nyssa polymorpha , koji. 9180: / — o6pa3eu 4; 2 — o6pa3eu 358; 3 — o6pa3eu 474; 4 — o6pa3eu 10 ((})parMeHT), X3; 
5 — Nyssa sylvatica (cOBp., CLLiA. Hjtjihhohc), kojuickuha aBTopa. 




K cm. A 77 . Kapnoeou u O. B. HKoeneeou, c. 1794 


Ta6jinua I. OopMa h noBepxHOCTb ceMHH bh^iob po^a Stroganowia. 

/—5 — c])opMa ceM«H: I — AHueBU^HO-npo^ojiroBaTaa (S. cardiophylla ), 2 — HHueBMaHaa (S. rubtzovii), 3 — onpyr- 
ao-iuapoBH^naji (S. leventii var. leventii ), 4 — 3Ji.nnriTHMecKafl (S. subalpina), 5 — npoaojiroBaTaa (S. sagittata)\ yjibTpa- 
CKyjibnTypa noBepxHOCTM ceMflu; 6, 7 ----- tcpyrmoceTHaTafl (6 — S. brachyotci, 7 — S. leventii var. leventii ); 8 — cpe,aHe- 
ceTHaTaH (5. botsc/wnfzevii); 9 — MejiKOcernaTafl (5. affghana)\ 10 — n/iHTwaTaa (S. cardiophylla ); 11, 12 — ceTHaTaa 
h ruiHTMaTa>i (S. bupleuroides). MacunaOHbie JiHHefiKH, mkm: 1 — 5 — 100; 6—12 — 10. 








Ta6jiHua II. AHaTOMHHecicoe CTpoeHHe ceMHH npeziCTaBHTejieH pozia Stroganowia. 

1 — o6mHH bh^ ceMeHHOH KO>Kypbi S. bupleuroides, 2 — 4 — S. tolmaczovii: 2 — o6iuhh bha ccmchhoh Koxcypbi, 3 — 
KpaxMaubHbie 3epHa b 3K30TecTe, 4 — KpaxMaubHoe 3epHO b Me30TecTe; 5, 6 — S. intermedia : 5 — ceMeHHaa xoxcypa 
b pafioHe ceMB^ojieH, 6 — ceivieHHafl Ko>Kypa b paHOHe 3apoabiweBoro KopeuiKa; 7 — o6mHH bh^ ccmchhoh Koxcypbi 
S. kazachstanica; 8—10 — cTpoeHHe 3HflOTecTbi; 8 — S. puberula , 9 — S. botschantzevii, 10 — S. tolmaczovii. k — xpax- 
MaubHoe 3epHO, m — Me30TecTa, m — TecTa, me — TerMeH, 3 — 3K30TecTa, od — 3H^0TecTa, oh — 3HaocnepM. Macurra6- 
Hbie jTHHeHKH, mkmi /, 2, 5—7 — 5 ;3,4, 10 — 10; 8 — 2.5; 9 — 2. 







Kc. 1796 






Ta6jiHua III. Mop^cmorna w aHaTOMHJi ceMHH npe^cTaBHTejieH po^a Lepidium. 

1—3 — (|)opMa ceMAH: 7 — 3JiJiHnTHHecKaa (L. integrifolium), 2 , 3 — npoflOJiroBaTaa (2 — L. africanum , 3 — L. persi- 
cum ); 4 —7 — yjibTpacKyjibnTypa nOBepxHOCTH ccmbh: 4 — 6 — ceTHaTaa {4 — L. armoracium, 5 — L. graminifolium , 
6 — L. songaricum), 7 — nuHTHaTaa (L. ferganense)\ aHaTOMHnecKoe crpoeHHe ceMeHHOH Koxcypu: 8 — L. africanum , 
9 — L. obtusum. 06o3HaneHHB Te >Ke, hto h Ha Ta6ji. II. MacuiTa6Hbie jimhchkh, mkm: 1—3 — 100; 4 —7— 10; 8,9 — 5. 






• • EL-r 

Ta6jiHua IV. CTpoeHHe ceMeHHOH KO>Kypti npeflCTaBHTejieH po^oB Stroganowia w Lepidium . 

1 3HaoTecTa L. gi aminifolium , 2, 3 Tecra h TerMeH L. meyeri\ 4 — 6 — S. litwinowii: 4 — yjibTpacKy;ii>nTypa noBepx- 
hocth ceMeHH, 5 — Kanajibi b 3K30TecTe. 6 — 3i^0TecTa; 7—9 — S. tiehmii : 7 — o6mnii bha ceMeHHOH Koxcypw, 8 — 3H- 
aoTecTa, 9 — njia3M0/iecMbi b hjictohuom creiiKe Me30TecTbf. d 3d — ^Bypa^na* 3imoTecTa, kh — Kanaji, o 3d — oaho- 
paaHaa 3H,aoTecTa, n — njia3MoaecMbi, p — pamiajibHbie KJieTOMHbie ctchkh 31-mcnrecTbi, m k — TaHreHTajibHbre kjictoh- 
Hbie CTeHKM 3HaOTecTbi, y — yTOJimeHHaa wacTb pa/inajibHoii kjictomhoh ctchkm. OcTajibHbie oGcmiawenHfl Te ace, hto Ha 
Ta6;i. II. MacuiTa6nbie juihchkh. mkm: 1 . 5.9 — 1: 7 — ? s- ? R _ \ v 6 _ <;■ 7_ in 





K cm. A. E. BaciiJibeea u O. B. Kocmunou, c. 1803 



Ta6jiHua I. PatJjuflOHocHbie nzmoGjiacTbi jiHCTa Dendrocnide moroides Ha 3aBepmaiomeM 3Tane pocTa {a) 
h HeKTapHHKa Impatiens parviflora Ha 3Tane 3ajio>KeHHfl KaMep KpHCTajuiH3aHHH patJjHfl {6) w noHBJieHHH 

patjmfl b hhx (e). 

1 — T*DK UHTonjia3Mbi, nepeceKaiomHH ueHTpajibHyio BaKyojib c patJwaaMH, 2 — MHHUHaub KaMepu KpHCTajiJiH3auHH, 
3 — ny3bipeK — npe/inojioJKHTejibHbiH npejumecTBeH hhk HHHUHajiH, 4 — pa(])M^a b Hanane pocTa. MacmTa6nbie jimhch- 

kh, mkm: a, 6 — 1.0; e — 2.0. 





Kc. 1803 



Ta6jiHua II. ToHoruiacT h MeM6paHa KaMepsi KpHCTajuipmuHH pa^Hfl b 6jih3kom k 3aBepweHHK) pocTa ylrw- 
o6jiacTe Dendrocnide moroides {a) n (})parMeHTbi 2 cmokhbix HAHo6jiacTOB Impatiens pamiflora Ha pa3Hbix 

3Tanax pocTa pa^mzi (6). 

1 — TOHomiacT, 2 — MeM6paHa KaMepbi KpHCTajuiH3auHH. 3 — MecTO pacnojiojKeHHfl pa(J)H/ibi. CTpejiKOH o6o3HaneH ny- 
3bipeK, OTHJieHaeMbiH TOHonaacTOM b BaKyojib. MacurraGHbie jimhchkh, mkm: a — 1.0, 6 — 5.0. 











Ta6jiHua IV. Pa(})HzioHocHtie Hflno6jiacTi>i b 3aK0HHHBiHHx pocT opraHax: 3KCTpa(j)jiopajii>HOM HeicrapHHKe 
Impatiens parviflora (, a , 6) w jihctc Dendrocnide moroides (e). 

1 — MecTO pacnojio>KeHH5i pa^mjibi, 2 — cjunb, 3 — oS-benHUMBWHeca jipyr c apyrow pa(J)H/ibi, 4 — «Kancyjia» BOKpyr 
pa(J)n/ibi. MacurraOnbie jimhchkh, mkm: a — 25.0, 6 — 1.0, e — 10.0. 




K cm. 14. A. MjibUHCKoii, c. 1842 



Ta6jiHua. Craigia zaisanica (Iljinskaja) Iljinskaja comb. nov. H3 ooueHa 3aHcaHCKofi Bna^HHbi (/— 9 — 
koji. 449, no3ziHHH 3oneH ropbi KnHH-Kepnm; 10—14 — koji. 997A, cpeziHHH aoueH, capraMbiccKaa cBHTa, 

p. KajiMaKnaH). 

1 — OTn. 266, rojiOTiin biwi; 2 — to we, X6; 3 .om. 1 12; 4 — to >Ke, X3; 5 — to we, X6; 6 — otii. 27, X3; 7 — to we, 

X6; 8 — (J)parivieHT oTnenaTKa 10a, X 10; 9 — otii. 80a, X3; 10 — oth. 10; 11 — to we, X3; 12 — OTn. 13; 13 — to we, 

x3; 14 — OTn. 66, X3. 










Hippodoh 
ilcowii ; 7- 
les (C3M) 







:oides, 3 —. 
neata, 8 — j 
noBepXHOC' 





1 — Plciconeis constans var. symmetrica ; 2 — Planothidiui 
dans', 6, 7 — P. lanenbirgiana', 8 — Surirella brebissonii va 
c Hapy>KHOM noBepxnocTHj 2,4,7 — CTBopKa c BHyTpeHneH 

3,6,7 — 






noKa3aTejieM /jojih 3eaKcaHTHHa b o6meM nyjie imrMeHTOB BKLJ. HeM dojibine 3Ta bcjih- 
qHHa, TeM dojibmee kojihhcctbo BHOJiaKcaHTHHa npespamaeTCH b 3eaKcaHTHH, cnocod- 
hbih flHCCHnHpoBaTb CBeTOByio aHeprmo b BH/je Tenjia (Demmig, Bjorkman, 1987; Dem- 
mig-Adams, Adams, 1992). 

B MapTe ^esnoKCHAHpoBaHHoe coctoahhc nHrMeHTOB BKIJ b XBoe Abies sibirica, 
Juniperus communis h Picea abies /jocrarano 30 %, Tor/ja KaK b rnojie He npeBbimajio 
1 %. Mbi nojiaraeM, hto ycHJieHHe Ae-snoKCH/jaijHH BHOJiaKcaHTHHa panHeH bcchoh 
3amHmaeT (])OTOCHHTeTHqecKHH annapaT xbohhmx ot (])OTOHHrH6HpoBaHHJi. B MapTe 
cymecTBeHHO noBbimaeTCH nocTyiuieHHe cojihchhoh pa/jHaijHH, ho w3Km TeMnepa- 
xypa (cpe/jHe/jHeBHaa xeMnepaTypa He Bbirne -6 °C) topmobht (])OTOCHHTeTHHecKHH 
MeTa6oJIH3M. ri03T0My H36bITOK 3HepTHH flOIDKeH 6bITb flHCCHnHpOBaH. B npOTHBHOM 
cjiynae 3 to mokct Bbi3BaTb (jioTO/jHHaMHHecKoe pa3pymeHHe (])OTOCHHTeTHHecKoro an- 
napaTa. 

CBe/jemra 06 aKTHBaijHH BKIJ h b 03 pacTaHHH KomjeHTpaijHH 3eaiccaHTHHa b nnr- 
MeHTHOM annapaTe BenH 03 ejieHbix pacTeHHH npHBO/jJiTCJi b padoTax pa/ja aBTopoB. Flo 
^aHHWM C. Ottander c coaBT. (1995), b mojio/joh XBoe Pinus sylvestris HandoJibHiHe koh- 
ueHTpau;HH nHrMeHTOB BKIJ Hadjno/jajiHCb b KOHu;e 3 hmbi—H anajie BecHbi ((j>eB- 

pajib—MapT), Kor/ja TeMnepaTypa B03^yxa cocTaBJuma -15 - 20 °C. 3to coBna/jajio 

c MHHHMajibHbiM ypoBHeM snoKCH/jaijHH nHrMeHTOB BKIJ (odpaTHbiM npeBpameHHeM 
3 eaKcaHTHHa b bho JiaKcaHTHH). B. Logan c coaBT. (1998) noKa3aji /jByKpaTHoe yBejinne- 
HHe KOHH,eHTpau;HH nHrMeHTOB BKIJ y nojiHOCTbio h nacTHHHO 3aTeHeHHbix pacTeHHH 
BenH03ejieHoro KycTapHHKa Mahonia repens b 3 Hmhhh nepHO/j npn TeMnepaType B03^y- 
xaoKOJio-10 °C. Hccjie^OBaHHH KapoTHHOHflOB y 3 BenH03eJieHbix bh/job (.Pashysandra 
terminalis, Thuja occidentalis, Buxus sempervirens ), HHTpo/jyijHpoBaHHbix b EoTaHHne- 
ckom ca/jy EHH PAH (C.-neTepdypr), bbhibhjih B03pacTaHHe nHrMeHTOB — ynacTHH- 
KOB BKIJ h/hJIH HaKOnJieHHe BTOpHHHbIX KapOTHHOHflOB, npe/JHieCTBeHHHKOM KOTOpbIX 
HBJMeTCH 3eaKcaHTHH, b paHHeBeceHHHH nepnofl (IIIepcTHeBa h /jp., 2008). 

Bh/jm, odHTaiomwe b TpaBHHO-KycTapHHHKOBOM npyce (Vaccinium vitis-idaea , Ajuga 
reptans h Pyrola rotundifolia), nepe 3 HMOBbiBaiOT no r TOJimen CHe)KHoro noKpoBa 
(/jo 80 — 100 cm), KOTopbiH odbiHHO ycTaHaBJiHBaeTCH b HOJidpe h coxparaeTCH nonTH 
Ao KOHija Man. 

Kax noKa3aHO Ha pnc. 3, b hiohc b dhtmchthom annapaTe bhobb c(f)opMHpoBaBiHHX- 
cji JiHCTbeB Ajuga reptans npncyTCTBOBaji 3eaKcaHTHH, Tor/ja KaK MeTO/jOM tohkocjioh- 



PhC. 3. OTHOCHTeJIbHOe CO^ep^CaHHe KapOTHHOHflOB B JIHCTbflX 3HMHe- H BeHH03eJieHbIX pacTeHHH, %, HIOHb 

2006 r. 

riHrMeHTbi: 1 — 3eaKcaHTMH, 2 — HeoKcaHTHH 3 — jncnreHH, 4 — BHOJiaxcaHTHH, 5 — p-xapoTHH. Bham: A — Vaccinium 
vitis-idaea , E — Pyrola rotundifolia , B — Ajuga reptans. 


3 EoTaHHMecKHtt xcypHaji, N? 12, 2009 r. 
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hoh xpoMaTorpa<J)HH b cneKTpe KapoTHHOHAOB Pyrola rotundifolia h Vaccinium vi - 
tis-idaea oh He 6biJi o6Hapy>KeH, bo3mo>kho, H3-3a HH3Koro co^ep)KaHHH. J\m 3thx 2 bh- 
AOb xapaKTepHO cpaBHHTejibHO BbicoKoe coflep^caHHe HeoKcaHTHHa. CHHTaeTca, hto 
H eoKcaHTHH o6pa3yeTCH H3 BHOJiaKcaHTHHa nyreM nepecrpoHKH o/jhoh 3noKCH-rpynnbi 
b 5-raflpoKCH-q)ynny (Jla/jbirHH, 2000). B OTcyTCTBHH 3eaKcaHTHHa HaKonjieHHe Heo¬ 
KcaHTHHa KaK aKTHBHOTO aHTHOKCH^aHTa MO)KeT CBH^eTeJIbCTBOBaTb 06 HHTeHCHBHOM 
(J)yHKIl,HOHHpOBaHHH aHTHOKCH/jaHTHOH CHCTCMbl. KpOMe TOTO, KCaHTO(f)HJlJl HeOKCaH- 
thh BbinojiHJieT CBeTOcoOnpaiomyK) (jiymauno (Jla/jbiTHH, UlHpiiiHKOBa, 2006). ITojiy- 
HeHHbie pe3yJIbTaTbI n03BOJMIOT npeAnOJ10>KHTb, HTO B KO)KHCTbIX, C xopomo pa3BHTOH 
KyTHKyjiOH jihctbax Vaccinium vitis-idaea h niflHijeBHTbix jihctbhx Pyrola rotundifolia 
HeoKcaHTHH ynacTByeT b 3amme (J)OTOCHHTeTHHecKoro annapaTa ot CTpeccopHbix B03- 
fleHCTBHH. BMeCTe C TeM KapOTHHOHflbl BbICTynaiOT B pOJIH 3HepreTHHeCKOH aHTeHHbl, 
a/jcopGHpyiomeH cbct b CHHe-3ejieHOH nacra cneKTpa (400 — 550 hm), r/je norjiomeHHe 
XJIOpO(f)HJlJiaMH MHHHMaJlbHOe, H nepeHOCfllljeH 3JieKTpOHbI B B036y)KfleHH0M COCTOfl- 
hhh k peaKijHOHHbiM ijeHTpaM. 3 to paciimpaeT cneKTpajibHbin ^Hana30H, Hcnojib3ye- 
MbIH J\m (J)OTOCHHTe3a, npH HH3KOH OCBemeHHOCTH B MeCTOOOHTaHHflX nOA JieCHbIM 
nonoroM. 

PaHee HaMH y>Ke OTMenajiocb HajiHHHe 3eaKcaHTHHa b jihctbax TeHeBbiHOCJiHBo- 
ro BH/ja Ajuga reptans b jieTHee BpeMfl (hiojib), Kor/ja co^ep)KaHHe 3ejieHbix nnrMeH- 
tob ^ocTHraeT MaKCHMyMa (^biMOBa, Tojiobko, 2007). no-BH/jHMOMy, /je-snoKCH/jaijHfl 
nHTMeHTOB BKL( CBjnaHa c npoHHKHOBeHHeM no r nojior CHJibHoro CBeTa b momcht no- 
HBJieHHH cojiHenHbix 6 jihkob. B 3 tom cjiynae 3eaKcaHTHH BbinojiHJieT pojib ochobhoto 
racHTejiH TpHnneTHoro coctohhhh xjiopo(j)HJUia h npe/jOTBpamaeT (j)OTOHHTH6HpoBaHHe 
(J)OTOCHHTe3a b tohkhx Me30(j)HTHbix JiHCTbHX pacTeHHH Ajuga reptans , npe/jnoHHTaio- 
mHX 3aTeHeHHbie MeCTOoOHTaHHfl B XBOHHO-MeJIKOJIHCTBeHHbIX pa3HOTpaBHbIX coo6- 
mecTBax. 

HTaK, (J)OTOCHHTeTHHecKHH annapaT bchho- h 3HMHe-3ejieHbix pacTeHHH, oOHTaio- 
ihhx b ycjiOBHHX nofl30Hbi cpe^Hen TanrH eBponencKoro CeBepo-BocTOKa, coxpaH^eT 
flOCTaTOHHO BbICOKHH (f)OHfl nHTMeHTOB B TeHeHHe BCeTO TO/ja, HTO MO)KHO paCCMaTpH- 
BaTb KaK oflHH H3 cnocoOoB a/janTaijHH /jaHHOH rpynnbi pacTeHHH k npoH3pacTaHHK> 
b ycjiOBHHx xoJioflHoro KJiHMaTa. Ejiaro/japji 3TOMy pacTeHHH xojio/jhoto KJiHMaTa kom- 
neHCHpyiOT KOpOTKHH BereTaUHOHHblH nepHOA B03MO>KHOCTbK> (J)OTOCHHTe3HpOBaTb 
c paHHen BecHbi /jo no3flHen oceHH. Flo aMnjiHTyzje BapbHpoBaHHa (JjOH^a 3ejieHbix nnr- 
MeHTOB b TeneHHe ro/ja Hccjie/jOBaHHbie bh/jli pacnojiaraiOTCH b cjie/jyiomeM nop^Ke: 
Ajuga reptans > Pyrola rotundifolia > Vaccinium vitis-idaea > Abies sibirica > Junipe- 
rus communis > Picea abies. V OojibniHHCTBa bh/job MaKCHMyM HaKonjieHHH xjiopo(f)HJi- 

JlOB OTMCHaJIH B JieTHe-OCCHHHH, a MHHHMyM B 3HMHe-BeceHHHH nepHOA. CoxpaHHOCTH 

(J)OTOCHHTeTHHecKoro annapaTa Ha ypoBHe nnrMeHTHoro KOMnjieKca b paHHeBeceHHHH 
nepno/j cnocoOcTBOBano HaKonjieHHe BenH03ejieHbiMH xbohhbimh BH^aMH o/jhoto H3 
KOMnoHeHTOB BHOJiaKcaHTHHOBoro uHKJia — 3eaKcaHTHHa, nrpaiomero KjnoneByio pojib 
b 3amHTe nHTMeHTOB ot (J)OTopa3pymeHHH b ycnoBrax hh3khx TeMnepaTyp h h36w- 
TOHHOH HHCOJDIUHH. OH3H0J10THHeCKHe 3amHTHbie peaKIl,HH OT (J)OTOHHTH6HpOBaHHH 
y pacTeHHH TpaBHHO-KycTapHHHKoro apyca hmcjih pa3JiHHH^. npn a^anTauHH TeHeBbi- 
HOCJiHBoro pacTeHHH Ajuga reptans k KpaTKOBpeMeHHOMy noBbimeHHK) OCBemeHHOCTH 
B03pacTaeT kojihhcctbo 3eaKcaHTHHa, cnoco6cTByiomero TennoBOH AnccHnauHH H3- 
jiHuiKa CBeTOBOH 3HeprHH. V bh^ob c TOJicTbiMH ko^hctmmh ( Vaccinium vitis-idaea) 
h nwHueBHTbiMH (Pyrola rotundifolia) JiHCTbflMH b 3amHTe MoryT ynacTBOBaTb /jpyrne 
MexaHH3MbI. MHO>KeCTBeHHOCTb MexaHH3MOB 3amHTHblX peaKUHH o6yCJTOBJIHBaeT 
noBbmieHHe ycTOHHHBOcra (J)OTOCHHTeTHHecKoro annapaTa HCCJie/jOBaHHbix bhaob 
pacTeHHH. 
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SUMMARY 

The seasonal dynamics of photo synthetic pigments was studied in the leaves of 4 evergreen ( Vacci - 
nium vitis-idaea, Abies sibirica, Juniperus communis, Picea abies) and 2 wintergreen plants (Ajuga 
reptans, Pyrola rotundifolia) growing in the middle taiga subzone of the European North-East. Maxi¬ 
mum of the pigments content was revealed in the late summer in the most of species. The pigment pool 
was decreased by 15—30 % by the early in spring. Zeaxanthin accumulation protect the photosynthetic 
apparatus from low temperatures and excessive sunlight in March. 
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fljiH TeppHTOpHH Pocchh npHBeaeHbi 6 bh^ob po,aa Cryptogramma. flaHbi hx onHcaHHJi, kjiioh .ujiji 
onpe^ejieHHH. IlpHBe^eHbi KapTbi pacnpocTpaHeHHJi ajiji Kaacaoro BH^a Ha TeppHTOpHH Pocchh. 

KmoneBbie cnoBa: Cryptogramma , (jmopa Pocchh, cncreMaTHKa,reorpa^HnecKoepacnpocTpaHeHHe. 

KpHTHHecicafl peBH3ra rep 6 apHbix KOJiJieKijHH no po/jy Cryptogramma b rep 6 aprax 
LE, MW, ALTB, NSK, NS, TK, SVER, VLA, KRAS no 3 BOJinjia npoBecra nojiHbiH 06 - 
3op flaHHoro po/ja Ha TeppHTOpHH Pocchh. npoBe/jeHHbie pa 6 oTbi no3BOJiHJiH yTOHHHTb 
CHCTeMaTHHeCKHe npH3HaKH H BblflBHTb TOHHOe pacnpocTpaHeHHe BH/JOB no flaHHOH 
TeppHTOpHH. 

TeppHTOpHH Pocchh h 6 biBinero CCCP paHee npHBo/puiocb 4 BH/ja po/ja Cryp¬ 
togramma — C. crispa (L.) R. Br., C. stelleri (S. G. Gmel.) Prantl, C. raddeana Fomin 
h C. acrostichoides R. Br. (Oomhh, 1930, 1934; UlMaKOB, 1999). IIo HaiiiHM /jaHHbiM, 
Ha 3 toh TeppHTOpHH npoH 3 pacTaiOT eme 2 BH/ja — C. sitchensis (Rupr.) T. Moore 
h C. gorovoii A. Vaganov et Shmakov. 

Cpe/jH repOapHoro MaTepnana no po/jy Cryptogramma /jeTajibHoro HCCJie/jOBaHHJi 
noTpeOoBajiH o 6 pa 3 ijbi C. acrostichoides. 3tot bh/j npoH 3 pacTaeT Ha TeppHTOpHH Poc¬ 
chh b ceBepHOH nacTH Mara/jaHCKOH o 6 ji. h Ha n-OBe KaMnaraa, oh npe/jCTaBJieH TaK>Ke 
b CeBepHOH AMepHKe. ^aHHbie MaTepnanoB repOapneB, aHajiH3 onncaHHH BH/ja bo (f)Jio- 
pe CeBepHOH AMepHKH (Alverson, 1993) h pyccKOH 3 biHHbix (jmopax (Oomhh, 1930, 
1934; BopoiimjioB, 1966; Xoxp^KOB, 1985) no 3 BOJiHjiH Bbi/jejiHTb OT/jejibHbie o6pa3- 
ijm, onpe/jejieHHbie Kax C. acrostichoides , KOTopwe, o/jHaKO, OTJiHnajiHCb ot ranHHHbix 
pacTeHHH 3 toto BH/ja no pa/jy npH3HaKOB. 3 th npH3HaKH OKa3ajiHCb cxo>khmh c npH3Ha- 
KaMH ceBepoaMepHKaHCKoro BH/ja C. sitchensis. Oco 6 chho Bamibi 6 mjih HajiHHHe /jBy- 
ijBerabix 4emyH coBMecrao c oahoubcthbimh Ha o/jhom pacTeHHH, hx MecTopacnono- 
)KeHHe Ha nepeniKe, CTeneHb pacceneHHOcra Ban, HajiHHHe BToporo rana BereTaraBHbix 
Ban h (jiopMa KOHenHbix /jojien BereTaraBHbix Ban. 

B rep 6 apHOM MaTepnajie EoTaHHnecKoro HHcraTyTa hm. B. JI. KoMapoBa (EHH 
PAH) (LE) HMeiOTCH o 6 pa 3 ijbi c KaMnaran, onpe/jejieHHbie b 1964 r. E. T. no 6 eflHMOBOH 
Kax C. sitchensis. 3to onpe/jeJieHHe BH/ja HaMH 6 biJio no/jTBepxqjeHO. Ha TeppHTOpHH Ce¬ 
BepHOH AMepHKH C. sitchensis pacnpocTpaHeHa b ceBepo-3ana^HOH nacra (aMepHKaHCKoe 
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Ha3BaHHe — nanopoTHHK Ajuickh) h Hejib3fl OTpnijaTb bo3mo>khocth KOHTaKTa b npo- 
iiijiom AajitHeBocTOHHbix h ceBepoaMepHKaHCKHX nonyjumHH BH/ja C. sitchensis. 

Cryptogramma R. Br. ex Richards. 1823, in Franklin, Narr. Journey Polar Sea: 767; 
KpbiJiOB, 1927, Oji. 3an. Ch6. 1:41; Oomhh, 1930, bo Oji. Ch6. h ^anbH. Boct. 5 : 163; 
oh >k e, 1934, bo Oji. CCCP 1 : 77; ToBopyxHH, 1937, bo Oji. Ypajia: 55; FlonoB, 1957, bo 
Oji. Cp. Ch6. 1 : 28; TojiManeB, 1960, b Apkthh. $ji. CCCP: 32; oh )Ke, 1974, bo Oji. 
CeB.-BocT. eBpon. nacTH CCCP 1 : 45, pnc. 26; TpyGoB, 1963, b PacT. Il,eHTp. A3hh 1 : 
75; oh >k e, 1982, Onpe/j. cocyo;. pacT. MoHroji.: 22; Bo6poB, 1974, bo Oji. eBpon. nacra 
CCCP 1 : 91; BycnK, 1979, bo Oji. LJeHTp. Ch6. 1 : 36; BoponiHJiOB, 1982, Onpe/j. pacT. 
Cob. flajibH. Boct.: 20; KpacHo6opoB, 1988, bo Oji. Ch6. 1 : 70; LfceJieB, 1991, b Cocyo;. 
pacT. cob. ^ajibH. Boct. 5 : 26; TyGaHOB, 1996, KoHcn. (f)Ji. Bhciiih. Mohtoji.: 12; IIlMa- 
kob, 1999, Onpe/j. nanopoT. Pocchh: 25; oh )Ke, 2005, Ojiopa AjiTaa 1 : 168. — Alloso- 
rus Bernli., 1806, Schrad. Neu. Joum. 1, 2 : 36, p. p.; Ledeb., 1853, FI. Ross. 4 : 525. — 
Phorolobus Desv., 1827, Mem. Soc. Linn. Paris 6 : 291. 

HeicpynHbie nanopoTHHKH c /jhmop^hbimh (jih6o nacranHO /jHMopcjiHbiMH), r Ba>K- 
flbi-HeTbipe)Kflbi nepHCTopa3^ejibHbiMH BaibiMH. Copycbi pacnojiaraiOTCJi no xpaio h 
b6jih3h xpaa KOHenHbix flojieii cnopoHOCHbix Ban, HenpepbiBHbi h npHKpbiTbi 3aBepHy- 
thm KpaeM JiHCTa (nceBflOHH^y3HeM). HecnopoHOcamee OKOHnaHHe b BepxHeii nacra 
KOHenHOH flOJiH cnopoHOCHOH Bairn OTcyTCTByeT. ^HJiKOBaHHe aHa/jpoMHoe. B nepeuiKe 
JiHCTa o/jhh hjih Ba npoBO/umuix nynica. Cnopbi TeTpao/jpHnecKHe. n = 29, 30, 60. 

Tun: C. crispa (L.) R. Br. ex Richards. 

9 bh/job, pacnpocTpaHeHHbix TJiaBHbiM o6pa30M b ceBepHOM nojiymapHH, ho Tax >xe 
h b io)khom (lOmiaji AMepHKa), npeHMymecTBeHHO b BbicoKoropHbix paiioHax. i Tep- 
pHTopHH Pocchh H3BecTHbi 6 bh^ob. 

KJUOT RAX OnPEflEJIEHM BHflOB FORA CRYPTOGRAMMA 
1. BaHH otxojuit no oohoh ot juihhhoto nojnyHero KOpHeBHma.6 . C. stelleri 


— BaHH otxojijit nyHKOM ot BepxyuiKH kocoto KOpHeBHma. 2 

2. Heuiyn SoJibiuen nacTbio hjih Bee jiByuBeTHbie (TeMHo-6ypbie (oo nepHbix) co cBembiMH KpajiMH) ... 3 

— Heinyn ojjHOUBeTHbie (cBeTJio-6ypbie h 6ypbie). 4 

3. Heuiyn JiaHueTHbie hjih y3KOJiaHueTHbie, cSnH^ceHbi k ocHOBaHHio nepeuiKa, Bcerua /rnyuBeTHbie. 


.4. C. acrostichoides 

— Heuiyn JiaHueTHbie hjih umpoKOJiaHueTHbie, pacnpejiejieHbi no BceMy nepeuiKy BnjiOTb uo ocHOBaHHJi, 

^ByaBeTHbie h ojwouBeTHbie (cBeTJio-6ypbie).5. C. sitchensis 

4. Och njiacTHHOK cnopoHOCHbix Ban KpbiJiaTbie, KOHenHbie uojih cnopoHOCHbix Ban Ha KpbiJia- 

Tbix nepeuiKax, cSjmaceHbi, Kpaa nceBUOHH,zjy3HJi KpynHOBOJiHHCTbie, HecHMMeTpHHHbie, nemyn 
6ypbie.2. C. gorovoii 

— Och njiacTHHOK cnopoHOCHbix Ban He KpbiJiaTbie, Kpaa nceBjioHH;iy3HJi pOBHbie, cHMMeTpHHHbie, neiuyH 

cBeTJio-6ypbie.5 

5. KoHenHbie uojih BereTaTHBHbix Ban JiHHenHbie, KOHenHbie ^chjikh nonra jiHXOTOMHHecKH BeTBJimHecji, 

neTKO Bbipa^ceHbT. 3 .C.raddeana 

— KoHenHbie jjojih BereTaTHHbix Ban HHKonia He jiHHeilHbi, ^chjikh He hctko Bbipa^ceHbi . ... \.C. crispa 

Subgen 1. Qyptogramma. —Plantae rhizomate brevi, obliquo. Frondes fasciculatae, dif- 
fusi. — PacTeHH^ c kopotkhm kocmm KopHeBHmeM. Bann co6paHbi nynicoM, pacKHAHCTbie. 
Tnn: C. crispa (L.) R. Br. ex Richards. 

Sect. 1. Cryptogramma. — sect. Euciyptogramme Prantl. 1. c. 1.4.: 279. — Squamae 
unicolores. — Hemyn ojtHoitBeTHbie. 

Tnn: C. crispa (L.) R. Br. ex Richards. 

1. C. crispa (L.) R. Br., 1823, in Richards. Bot. App. 7 to Franklin, Narr. Journey: 767; 
Oomhh, 1913, Oji. KaBKa3a: 153;oH>Ke, 1930, Oji. Ch6. h flajibH. Boct. 5 : 164, p. p.;oH 
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>k e, 1934, bo Oji. CCCP, 1 : 77; KpbiJioB, 1927, bo Oji. 3an. Ch 6 . 1 : 41; nep<J)HJibeB, 
1934, Oji. CeB. 1 : 46; ToBopyxHH, 1937, bo Oji. Ypajia: 55; KojiaKOBCKHH, 1938, Oji. 
A6xa3HH 1 : 35; oh >k e, 1980, Oji. A6xa3HH, H 3 fl. 2, 1 : 43; CraiiKOB, TanneB, 1949, 
Onpe/y Bbicrn. pacT. eBpon. nacTH CCCP: 90; TojiManeB, 1960, b Apkthh. Oji. CCCP 1 : 
33; OH)Ke, 1974, bo Oji. Ccb.-Boct. eBpon. nacra CCCP 1 : 45, pnc. 25; Bo6poB, 1974, bo 
Oji. eBpon. nacra CCCP 1 : 92; PaMeHCKan, AH/jpeeBa, 1982, Onpe/y Bbicrn. pacT. MypM. 
o 6 ji. h Kapejinn: 36; KpacHo6opoB, 1988, bo Oji. Ch 6 . 1:71, Ta6. 9, (fwr. 1; U,BejieB, 
1989, Hobocth chct. Bbicrn. pacT. 26 : 9 — 10; TopnaKOBCKHn n /jp., 1994, Onpe/y cocyo;. 
pacT. Cp. Ypajia: 39; Obcchob, 1997, KoHcn. (J>ji. IlepMCKOH o 6 ji.: 24; IllMaKOB, 1999, 
Onpe/y nanopoT. Pocchh: 25, pnc. 11, (Jmr. 4, p. p.; Ky^pmnoBa, 2003, b KoHcn. (J>jl 
KaBKa3a 1 : 153. — Osmiinda crispa L., 1753, Sp. PI.: 1067. — Pteris tenuifolia Lam. 
1778, FI. France 1 : 13. — P. crispa (L.) All., 1785, FI. Pedem. 2 : 284. — Acrostichum 
crispum (L.) Vill., 1789, Hist. PI. Dauph. 3 : 838. — Polypodium crispum Roth, 1794, Us- 
teri Neu. Ann. 2,10:56. — Onoclea crispa (L.) Hoffm., 1795, Deutschl. FI. 2 : 11 . — Os- 
munda rupestris Salisb, 1796, Prod.: 402. — Allosorus crispus Bemh., 1806, Schrad. 
Joum. 1, 2 : 36. — Blechnum crispum (L.) Hartm., 1820, Handb. Skand. FI.: 372. — Ste- 
gania onocleoides Gray, 1821, Nat. Arr. Brit. PI. 2 : 16. — Phorolobus crispus (L.) Desv., 
1827, Prodr.: 291. — Struthiopteris crispa (L.) Wallr., 1831, FI. Cr. Germ. 1 : 27. — 
KpnnTorpaMMa KypnaBaji. 

PacTeHne /jo 30 cm bbic., rojioe, c kopotkhm kocbim KopHeBnmeM, ot KOToporo otxo- 
jyiT nynKH Ban, OTnacra 3HMyK)mHx. Hepeimcn oGhhho b 1.5 — 2.5 pa3a /yiHHHee njiac- 
thhkh, )KejiTOBaTO-6ypbie (3ejieHbie) /j o 30JiOTHCToro orreHKa (cojioMeHHoro), y oc- 
HOBaHHH KOpHHHeBbie, C JiaHU,eTHbIMH HJIH innpOKOJiaHU;eTHbIMH O/JHOIJBeTHbIMH 
CBeTJio-6ypbiMH nemyjiMH. BereTaraBHbie Bairn r Byx ranoB. njiacTHHKH BereTaraBHbix 
Ban HHueBHflHbie, Kopone cnopoHOCHbix, k ocHOBaHHio He cy)KeHHbie, /jBa^/jbi, TpH)Kflbi 
nepHCTopa3fleJibHbie. Roim TpeTbero nopa/yca HHijeBH/jHbie hjih npo/jojiroBaTO-JiHije- 
BH^Hbie, caMbie BepxHHe Ha cjienca KpbiJiaTbix nepemicax. ^ojih BToporo nopfl/jica flihue- 
BH^Hbie, npo^ojiroBaTO-HHi^eBHflHbie, nepHCTO-jionacTHbie hjih nepHCTopa3^ejibHbie. 
KoHenHbie flOJibKH b o/jhom cjiynae OBajibHO-npo/jojiroBaTbie hjih oGpaTHOHHijeBH/jHbie, 
k ocHOBaHHio kjihhobh/jho cy)KeHHbie, nepHCTO-jionacTHbie — 2—6 mm /jji. h 1 — 5 mm 
niHp. KoHenHbie /jojibkh bo btopom cjiynae OBajibHbie hjih OBajibHO-npo/jojiroBaTbie, no 
xpaio MejiKoropo^naTbie. njiacTHHKH cnopoHOCHbix Ban ABa)Kflbi, TpH)Kflbi nepncTopac- 
ceneHHbie, och hx b 6 ojibiiiHHCTBe cjiynaeB He KpbiJiaTbie. KoHenHbie /jojibkh npo/jojiro- 
BaTO-JiHHeHHbie, 2—8 mm /jji. h 1 — 2 mm innp, Ha nepeimcax, HHor/ja cjierKa KpbiJiaTbix. 
TKhjikh cjia6o Bbipa>KeHbi, HeBbiCTynaiomHe, hmciot HeKpynHbie yrojimeHHH y Bepxy- 
meK. Copycw 3JiJiHnTHnecKHe, pacnojio^ceHbi b/jojib Kpaa KOHenHbix /jojieic h nojiHo- 
CTbio npHKpbiTbi 3aBepHyTbiM KpaeM JiHCTa (nceB^OHHAy3HeM). Cnopbi BbinyKJio-TeTpa- 
3ApajibHbie, no rpaHHM cjierKa BorayTbie, CHapy>KH MejiK03epHHCTbie, pe6pa cjia6o 
Bbipa>fceHbi, 2n = 120. 

OnncaH H3 EBponbi (BejiHKo6pHTaHHH, IllBeHyapHJi). 

JleKTOTHn — Junsella. Jarvis, 1994, Nord. J. Bot. 14,2: 148: «Adianthumalb. flo- 
ridu s. Filicula petraea crispa Plukenet, Phytografia t. 3, f. 2 (1691)». 

Cicajibi, 3aTeHeHHbie MecTa, KaMeHHCTbie h me 6 HHCTbie ckjiohbi (He BCTpenaeTCH Ha 
Bbixo^ax H3BHCTHHKa), OCbHIH. 

Pocchh: Pecny6jiHKa /JarecTaH, Pecny6jiHKa HHrymeTHfl, Pecny6jiHKa KaGap/jH- 
Ho-BajiKapnH, KapanaeBO-HepKeccKaH Pecny6jiHKa, Pecny6jiHKa Komh, Pecny6jiHKa 
CeBepHan Oceran, Kpacno/japcKHH Kpan, nepMCKHH Kpaii, ApxaHrejibCKaa o6jl, Bojio- 
ro/jcKaa o6ji., MypMaHCKaa o6ji., CBepAJiOBCKafl o6ji., XaHTbi-MaHCHHCKHH AO (pnc. 1). 

Pecny6jiHKa ,II,arecTaH: noc. THHryzja, BepxoBbe p. CaMyp, MOK/iy nocejiKaMH L(a- 
xyp h TejibMeu, ymejibe p. U,eMH-op (ropa TjiaHaTa), MOK^y pexaMH MyjuiapnaH (Yjuiy- 
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nan) h Hexbinan (^Hpaxan); PecnySjiHKa HHryiueTHfl: BepxoBbe p. UlajiH; PecnySjiH- 
Ka Ka6ap^HHo-EajiKapHa: p. re3eBijHK; KapanaeBo-HepKeccKaa PecnySjiHKa: Bep- 
xoBte p. Te6epAa, p. Ajih6ck, p. E. JIa6a (oKp. noc. IIxhs); PecnySjiHKa Komh: ropa 
Ca6jis, BepxoBbe p. Illyrop, p. Hjibih, xp. TyjibiMCKHH KaMeHb; Pecny6jiHKa CeeepHaa 
OceTHu: p. OnarAOH, ropa Ka36eic, 6accenH p. Apaoh (jicbbih 6opT L(encKoro ymejibs); 
KpacHo^apcKHH Kpaii: hctokh p. M3biMTa (ropa A/j3HTyKo), 03 . KapAa6an, hctokh 
p. Kmiia, p. Ea^yx, p. ^HJinncbi, ropa A6aro, ropa Accapa, ropa Tbi6ra, BepxoBbe 
p. YpynrreH, BepxoBbe p. Ulaxe, oxp. noc. KpacHas nonsHa (xp. Ahhiuxo); IlepMCKHH 
Kpaii: MeacAy pexaMH KaMa n Bmnepa, BepxoBbe p. KbKHaa KenbTMa, hctokh p. Bmiie- 
pa, BepxoBbe pex THMiiiep h Jlynbs; ApxaHrejibCKaa o6ji.; BojioroACKaa o6ji.; Myp- 
MaHCKaa o6ji.: ropbi Xh6hhbi (ropa lOxcnop, ropa JIoBnopp), n-OB Pbi6anHH, o-b Khjib- 
AHh, KaHAajiaKmcKHe ropbi (ymejibs TeMHbix 03ep), ropa JlyBeHbrcKHe TyHApbi, p. Ele¬ 
na, noc. KyojiaapBH, oxp. r. 3ameeK, JlamiaHACKHH 3anoBeAHHK, panoH HoT03epo; 
CBepAJTOBCKaa o6jt.: ropa KoH>KaKOBCKHH KaMeHb, hctokh p. HB/jejib, HepoHKa, nepe- 
Ban CyHAyK, jicahhk 06pyneBa; XaHTbi-MaHCHHCKHH AO: BepxoBbe p. MaHbs. — 
OSmee pacnpocTpaHeHiie: CKaHA-, Atji., EBp., Ypan, CpeAH3. (ropbi), KaBKa3, 
Manas A3 hs (HpaH, A^raHHCTaH, TypuHs). 

2. C. gorovoii A. Vaganov et Shmakov, 2007, Turczaninowia 1:5. — Cryptogramma 
crispa vax.japonica Miyabe et Kudo, 1930, FI. Hokk. a. Saghal. 1 : 37, non C. japonica 
(Thunb.) Prantl. — C. acrostichoides auct. non. R. Br.: BoponiHJiOB, 1966, OnpeA. pacT. 
cob. ^(ajibH. Boct.: 25, p. p.; Bopo6beB, 1974, OnpeA- bbiciii. pacT. Cax. h Kypnji. oct.: 
38. — C. crispa auct. non. (L.) R. Br.: BoponiHJiOB, 1982, OnpeA. pacT. cob. ^(ajibH. 
Boct.: 21, p. p.; L(BeJieB, 1991, b CocyA. pacT. cob. ^(ajibH. Boct. 5 : 26, p. p.; Iwatsuki, 
1995, FI. Jap.: 79; UlMaKOB, 1999, OnpeA. nanopoT. Pocchh : 25, p. p; Cmhphob, 2006, 
Onp. cocyA. cnop. pacT. Cax.: 35. — K. TopoBoro. 

PacTeHHe ao 30 cm bbic., rojioe, c kopotkhm kocmm KopHeBHiueM. Bann tohkhc, co- 
6paHbi nynKOM, pacKHAHCTbie. ^epemoK oGbihho b 1.5—2 pa3a AJiHHHee nnacTHHKH, 
b HH)KHeH nacra 30Ji0THCT0-C0Ji0MeHH0r0 (ao 6yporo) ABeTa, y ocHOBaHHs (pe>Ke no 
Been AJiuHe) c JiaHijeTHbiMH, oahoubcthbimh 6ypbiMH nemysMH. BereTaraBHbie Ba hh 
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Kopone cnopoHOCHbix. HjiacTHHKH BereTaTHBHbix Ban jmijeBH/jHbie hjih npo/jojiroBa- 
TO-HMueBH^Hbie, tph^cah, pe>fce flBa)Kflbi, nepHCTopa3flejibHbie. ^ojih TpeTbero nopfl/j- 
Ka HMueBHAHbie hjih npo/joJiroBaTO-jmueBH/jHbie; och hx KpbiJiaTbie. ^ojih BToporo 
nop^Ka nepHCTO-JionacTHbie hjih nepHCTopa3,o;eJibHbie, JiHijeBH/jHbie hjih npo/jojiroBa- 
TO-HHueBHAHbie. KoHeHHbie /jojilkh BereTaTHBHbix Ban OBajibHO-npo/jojiroBaTbie hjih hh- 
ueBH/jHbie, Tynbie (pe)Ke ocTpoicoHeHHbie), Ha KOHijax pacceaHHoropo/jHaTbie, jih6o npo- 
^ojiroBaTO-OBajibHbie, ropo/jnaTbie, k ocHOBaHHio kjihhobh/jho cy^xeHHbie, 3—6 mm /jji. 
h 1.5 — 3 mm iiiHp. IIjiacTHHKH cnopoHOCHbix Ban /jBa^/jbi nepHCTopaa/jejibHbie, OCH HX 
KpbiJiaTbie. KoHeHHbie /jojibkh npo/jojiroBaTO-JiaHijeTHbie (/jo JiHHeHHbix), 2 — 10 mm /jjl 
h 1 — 2 mm limp. KoHeHHbie /jojih cnopoHOCHbix Ban c6jm>KeHbi. Kpaa nceBflOHH^y3HJi 
HecHMMeTpHHHbi, KpynHOBOJiHHCTbie. }Khjikh cjienca BbiCTynaiomHe, hmciot Heicpyn- 
Hbie yTOJimeHHH y Bepxymex. Copycbi ojumnTHHecKHe, pacnojio>fceHbi b/jojil xpa h ko- 
HeHHbix flOJieK cnopoHOCHbix Ban h nojiHOCTbio npHKpbiTbi 3aBepHyTbiM KpaeM jiHCTa 
(nceB^OHHfly3HeM). Cnopbi BbinyKJio-TeTpaa/jpaJibHbie, cHapy^cn KpynH03epHHCTbie, 
pe6pa neTKo Bbipa)KeHbi, n = 30? 

OnncaH c ^aubHero BocToxa. 

T h n: «CaxajiHHCKan o6jl, ropbi JlaMOHOH, 3ana^Hoe no6epe>xbe, poccbinn ropw 
Hrapa, 13 VIII 1966, N° 11903/1966, naBJiOBa, IIaHKOB» (ALTB). 

Cxajibi, xaMeHHCTbie h me6HHCTbie CKJioHbi. 

Pocchh: CaxajiHHCKau o6ji., o-b UlHKOTaH, o-b KyHaiimp (pnc. 2) 

CaxajiHHCKan o6ji.: mbic JIaMaHOH (ropa Hrapa), oxp. noc. 3ao3epHbiH (Cpe/jmiJi 
ropa, KaMeHHCTaa ropa (hjih ropa HcmiMa)), ct. 3ao3epHan (ropa KjioKOBa), 6acceHH 
p. KoTaH (ropa KoTaH), 6acceim p. Hhtoh (ropa Mapy-^Ma), ropa OxTJi6pbCxaji, oxp. 
noc. YcTb-nyraneBO, ropa XopoHan-Xoraxy, ropa KapaxyjibnaH; o-b IllHKOTaH: ropa 



Phc. 2. PacnpocTpaHeHHe b npe^enax Pocchh Cryptogramma gorovoii {A), C. acrostichoides (E) h C. sit- 

chensis (B). 
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UlHKOTaH, oKp. noc. Majio-KypHJitCK; o-b KyHaiunp: bbic. 677.4 m. — O 6 m e e p a c- 
npocTpaHeHwe: flnomin, Poccmi (,I(ajibHHft Boctok (o-b CaxajiHH, o-b UlmcoTaH, 
o-b KyHanmp)). 

3. C. raddeana Fomin, 1929, BecH. KmB. 6 ot. ca/jy 10 : 36; Oomhh, 1930, bo Oji. 
Ch6. h JlsLsihu. Boct. 5 : 169; oh >k e, 1934, bo Oji. CCCP, 1 : 78; MajibimeB, 1965, Bbico- 
Korop. (f)Ji. Boct. Cajma: 49; oh >k e, 1968, Onpe/j. BbicoKorop. pacT. K)>x. Ch 6.: 27; Ma- 
jibimeB, 1972, BbicoKorop. (fm. CTaHOBoro HaropbH : 40; Bopo6beB, 1966, Onpe/j. pacT. 
IIpHMopbfl h FlpHaMypbH: 37, Ta6. 14, (jwr. 2; BoponiHjiOB, 1966, Oji. cob. ^ajibH. Boct.: 
25; oh >xe, 1982, Onpe/j. pacT. cob. ^(ajibH. Boct.: 21; FlonoB, Eycmc, 1966, KoHcn. <J)ji. 
no6epe>x. 03 . EaftKaji: 19; CeprHeBCKaa, 1966, Oji. 3a6. 1 : 34; Eycmc, 1974, Oh/jcm. Bbi¬ 
coKorop. pacT. CeB. A3 hh: 5; EycHK, 1979, bo Oji. L(eHTp. Ch 6. 1 : 36; TypeeBa, 1984, 
IlanopoT. bo (f)Ji. K))x. Ch 6.: 15; OHa >xe, 2001, PaBHOcnop. nanopoT. IO)K. Ch 6.: 16; 
Xoxp^KOB, 1985, Oji. Mara/jaHCKoft o6ji.: 25, pnc. 14, (jmr 2; UIjiOTraysp, 1986, Hobo- 
cth chct. Bbicin. pacT. 23 : 264; KpacHo6opoB, 1988, bo Oji. Ch 6. 1:71, Ta6. 9, (j>m\ 2; 
BbmiHH, 1990, Cocy/j. pacT. Bbicorop. Chxot3-Ajihhh : 21; L(BejieB, 1991, b Cocyjx. pacT. 
cob. JlsLiibH . Boct. 5 : 27, pnc. 5, (fmr. E; Xpanxo, 1996, FlanopoT. lora^ajibH. Boct. Poc- 
chh: 20; UlMaKOB, 1999, Onpe/j. nanopoT. Pocchh: 25, pnc. 11, (jrnr. 1; EopncoB h /jp., 

2000, Oji. h (jiayHa 3anoBeflHHKOB. Cocyo;. pacT. EypeHHCKoro 3an.: 12; Kphbo6okob, 

2001, Onpe/j. pacT. BypaTHm 70. — Allosorus raddeana Ching, 1940, Sunyatsenia 5 : 
225. — Cryptogramma crispa (L.) R. Br. subsp. raddeana (Fomin) Hult., 1941, FI. Alas¬ 
ka a. Yukon 1 : 41. — K. Pa,zme. 

PacTeHHe /jo 25 cm bbic., rojioe, c kopotkhm kocbim KopHeBHmeM, ot KOToporo otxo- 
Aht nyHKH Baft, OTHacTH 3HMyiomHX. HepeniKH o6biHHO b 2—3 pa3a flJiHHHee njiacraH- 
KH, B HH)KHeH o6jiaCTH HepeiUKa (TpeTbH HaCTb flJIHHbl) C pe/JKHMH, JiaHUeTHbIMH HJIH 
HiHpoKOJiaHueTHbiMH oflHouBeTHbiMH CBeTJio-6ypbiMH nemyjiMH. BereTaTHBHbie BaftH 
Tpmx/jbi, HeTbipoK/jbi nepHCTopa3/jejibHbie, njiacTHHKH BereTaraBHbix Baft Tpeyrojib- 
HO-OBajibHbie, Kopone cnopoHOCHbix. flojieft TpeTbero nopa/uca 5—6 nap — OBaJib- 
HO-TpeyroJibHbix. ,I(ojih BToporo nopa/jKa nepHCTopa3^ejibHbie, OBajibHbie hjih OBajib- 
HO-TpeyrojibHbie. KoHenHbie /jojih JiHHeftHbie, HeneTKO /jhxotomhhcckh pa3BeTBJieHHbie 
Ha KOHuax. CnopoHOCHbie BaftH /jBa^/jbi, TpH)Kflbi nepHCTopaccenemibie. KoHenHbie /jo- 
jih cnopoHOCHbix Baft jiHHeftHO-JiaHueTHbie (MOJio/jbie) /jo OBanbHO-3JiJiHnTHHecxHx 
(B3pocjibie), 1.5—4 mm an. h 1—3 mm limp. )Khjikh Bbipa>xeHbi neTKO, ho He yTonaiOT no 
OTHomeHHio k noBepxHOcra BaftH, HMeiOT pe3KHe 6yjiaBOBH/jHbie yTOJimeHmi y Bepxy- 
mex. Copycbi 3JiJiHnTHHecKHe, pacnojio>xeHbi b/jojib xpaa kohchhbix /jojieK h nojiHO- 
CTbio npHKpbiTbi 3aBepHyTbiM KpaeM JiHCTa (nceB/joHH/jyaHeM). Cnopbi Bbinyxjio-TeTpa- 
3flpajibHbie, CHapy)KH KpynH03epHHCTbie, 3epHa pa3JiHHHoft BeJiHHHHbi, pe6pa hctko 
B bipa>xeHbi. 

OnncaH c BocTOHHoro Cajma. 

Lectotypus(A. Vaganov): «In alpibus Sajanensibus ad fontes fl. Ircut, in monte 
Munku-Sardyk, 1859, G. Radde» (LE). 

Cxajibi, cxjiOHbi, ocbinn, Ha KpynHbix xaMH^x. 

Pocchh: Xa6apoBCKHft Kpaft, AMypcKaa o6ji., HpKyTCKaa o6ji., ^HTHHCxaH o6ji., Ey- 
pHTCKHft AO. 

Pecny6jiHKa BypHTHH: hctokh p. HpxyT, mbic E. Koca ( 03 . EaftKaji), p. ToMny/ja, 
hctokh p. M. Koca, ropa MyHxy-Cap/jbiK, xp. XaMap-^a6aH (BepxoBbe p. CnycxoBoft), 
TojiOHAHHCKHft xpe6eT, HxaTCKHft xpe6eT (BepxHeaHrapcKan xoTJioBHHa), BepxHe-AH- 
rapcxHft xpe6eT (p. JleB. MaMa, p. ripaB. MaMa, oxp. /jep. HeneBOK), Eapry3HHCKHft xpe- 
6eT (p. ripaB. Yjhoh, BepxoBbe p. CBeTJioft, p. TajiOMyma, p. AKyjiHKaH, noc. /Jorapbi), 
CeBepo-MyftcKHft xpe6eT (pyneft fleBonaH/jbi, p. HHpoKaH, p. CaMOxyT, Myftcxan aojih- 
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Ha, MyncKaa KOTJioBHHa), lOmio-MyHCKHH xpe6eT (p. MyAHpHKaH, p. Khhahkbh), 
BaHKajibCKHH xpe6eT (xp. CbiHHbip, ropa Hepcxoro, p. Pejib, hctokh p. My>KHHaH, hcto¬ 
kh p. Kypxyjia), oxp. 03 . OpoH, n-OB Cbhtoh Hoc, p. UJyMHJiHxa, p. Ky^ajiKaH, ypoqn- 
me CnHTCKoro; Xa6apoBCKiiii Kpan: ropa Ko (bacceHH p. Xop), ropa TapAOKH-JlHH, 
xp. flycce-AjiHHb (mokay pexaMH JleBan Bypen h KypanraqHbi), xp. Tohkhhckhh CTa- 
hobhk, xp. BaAxcaji (BepxoBb* peK BaAxcan, ilpan, TajiHA>KaK), BepxoBbe p. OjiraxaH (hc¬ 
tokh pyqbfl UlnpoTHbin), ropa JIko (mokay pexaMH Ahioh h Konnn), xp. ^yrAxcyp 
(130 km io.-b. c. HejibKaH); AMypcicafl o6jt.: 75 km Ha K)3 ot noc. YcTb-HioioKa (kotjio- 
BHHa 03. Tarbrnra), 90 km Ha 3 ot noc. YcTb-HioioKa (BepxHee TeneHHe p. HMaHrpa); Hp- 
KyTCKan o6ji.: ct. Bhaphho (rojieu, MaHrbuibi), BepxoBbJi peK OraeBa, Hhkhhikhh 
kjiioh; MaraAaHCKaa o6jt.: OKp. noc. JIhckhh; HHTHHCKan o6ji.: xp. KoAap (BepxoBb* 
peK CiojibOaH, AncaT), Hapcxaa AOJiHHa, xp. YAOKaH (hctokh p. Tokko). — OSmee 
pacnpocTpaHeHne: Kman, Pocchh (Boct. Ch6., Ran. Boctok.). 

Sect. 2. Acrostichoides A. Vaganov sect. nov. — Squamae bicolores. — Hemyn 
AByuBeTHbie. 

Tnn: C. acrostichoides R. Br. 

4. C. acrostichoides R. Br., 1823, in Richards. Bot. App. 7 to Franklin, Narr. Journey: 
754, 767; Oomhh, 1930, bo Oji. Ch6. h R anbH. Boct. 5 : 167, p. p.; oh >Ke, 1934, bo Oji. 
CCCP 1 : 78, p. p.; BoponiHJioB, 1966, Oji. cob. Ranhu. Boct.: 25, p. p.; Bopo6beB, 1974, 
OnpeA- Bbicin. pacT. Cax. h Kypnji. oct.: 38, p. p.; oh >Ke, 1981, OnpeA- cocyA- pacT. KaM- 
qar. o6ji.: 58, pnc. 30, (fwr. a, p. p.; XoxpjiKOB, 1985, Oji. MaraAaHCKOH o6ji.: 25, 
pHC. 14, (f)Hr. 1; L(BejieB, 1991, b CocyA. pacT. cob. Ranhu. Boct. 5 : 27, pnc. 5, (fwr. B, 
p. p.; IIlMaKOB, 1999, OnpeA- nanopoT. Pocchh : 25, pnc. 11, (jwr. 3, p. p.; Jhcy6oB, Hep- 
HiirHHa, 2004, KaT. (jm. KaMqaTKH: 17. — Allosorus acrostichoides Speng., 1827, Syst. 
Veg. 4:66. — Gymnogramme acrostichoides Presl. 1836, Tent. Pterid.: 219. — Cryptog- 
ramma crispa Hook., 1840, FI. Bor. Amer. 2 : 264. — C. crispa (L.) R. Br. subsp. acros¬ 
tichoides (R. Br.) Hult., 1941, FI. Alaska a. Yukon 1 : 40; Hulten, 1960, FI. Aleut. Isl.: 55; 
Scoggan, 1978, FI. Canada 2: 158. — Allosorus foveolatus Rupr., 1845, Distr. Crypt. 
Vase. Ross.: 46; id, 1845, Beitr. Pflanzenk. Russ. Reich 3 : 525; Ledeb., 1853, FI. Ross. 4 : 
528. — Phorolobus acrostichoides Fee, 1850—52, Gen.: 131. — C. crispa (L.) R. Br. 
subsp. acrostichoides (R. Br.) C. B. Clarke. — Cryptogramma crispa auct. non (L.) 
R. Br.: BoponiHJioB, 1982, OnpeA- pacT. cob. ^(ajibH. Boct.: 21, p. p. — K. BepxopjiAHH- 
KOBaJI. 

PacTeHne ao 30 cm bbic., c kopotkhm kocbim KopHeBHmeM, ot KOToporo otxoaht 
nynKH Ban, omacTH 3HMyioiiuie. HepeniKH b 1 .5 —2 pa3a jjjiuhhqq njiacTHHOK, >KeJiTOBa- 
TO-6ypwe (hjih 3eJieHbie) ao 30JiOTHCToro OTTeHKa (cojiOMeHHoro), c rycTO pacnoJio>KeH- 
HbiMH y ocHOBaHHH JiaHu,eTHbiMH h y3KOJiaHu,eTHbiMH TeMHO-6ypbiMH (ao nepHoro) qe- 
inyHMH c 6ojiee CBeTJibiMH KpaiiMH (ao npo3paqHoro). BereTaraBHbie Bann KO>KHCTbie, 
HX nJiaCTHHKH UHUeBHAHbie AO npOAOJirOBaTO-HHUeBHAHbIX (HJIH OBaJIbHO-JiaHUeTOBHA- 
hmx), ABa)KAbi, TpH)KAbi nepHCTopacceqeHHbie. ^ojih TpeTbero nop^AKa HHueBHAHbie 
hjih npoAOJiroBaTO-HHueBHAHbie. Ronu BToporo nop^AKa (ecjiH Bann tph)kabi nepn- 
CTO-pacceqeHHbie) no (j)opMe noBTopjnoT nepwi. KoHeqHbie aojih b qncjie 4 — 7 nap, Ty- 
nbie, ropoAHaTbie hjih 3y6qaTbie (xa)KABiH 2 -h 3y6 Bbipa>KeH cnjibHee), npoAOJiroBarae, 
IIIHpOKOJiaHUeTHbie AO OBaJIbHO-JiaHUeTHbIX, K OCHOBaHHK) KJIHHOBHAHO Cy>KeHHbie. 
njiacraHKH cnopoHocHbix Ban Asa>KAbi (pe>Ke TpH>KAbi) nepncTO-pacceqeHHbie, bo3bbi- 
inaiOTCH HaA BereTaraBHbiMH BaibiMH; KOHeqHbie aojibkh jiHHeHHbie, 3 —6(12) mm aji. h 
1—2 mm mnp. )Khjikh 3aTOHyBiiiHe HH>Ke noBepxHOCTH Bann. Bojiockh MejiKHe, npn>Ka- 
Tbie, uHJiHHApnqecKHe, mroTeiOT k cpeAHHHOH >khjikc. Copycbi 3JiJiHnTHqecKHe, pacno- 
jio>KeHbi BAOJib Kpa n KOHeqHbix aojick h npHKpbiTbi 3aBepHyTbiM KpaeM jiHCTa (nceBAO- 
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HH^y3HeM). Cnopbi BbinyKJio-TeTpaa/jpajibHbie, no rpamiM BomyTbie, noBepxHOCTb 
KpynH03epHHCT0CTaH, pe6pa Bbipa>KeHbi cjia6o, 2n = 60. 

OnncaH H3 KaHa/jbi (o-b BaHKyBep). 

T n n: b JIoH/jOHe. 

Cxajibi, KaMeHHCTbie ckjiohbi, nacTO cpe/jn Ke/jpoBoro hjih ojibxoBHHKOBoro CTJiaHHKa. 

Pocchh: KaMHaTCKan o6ji., Mara/jaHCKaji o6ji., Kophkckhh AO. 

KaMHaTCKan o6ji.: r. IleTponaBJiOBCK-KaMHaTCKHH, 1 HH30Bbe n BepxoBbe p. KaM- 
nanca (ropa A)Ka6an), BynxaH Cornea KnxnnHbiH, 1 mbic Ko3JiOBa, CeMJiHHHCKoe Jiecmi- 
necTBO (BepxoBbe p. Ccmjihhk), Ha>KMHHCKoe JiecHHnecTBO (6 -h km C Mbica KpoHou;- 
khh), BepxoBbe p. IIpaBafl ABana (ropa HnejibKa) 1 , 6yxTa MoxoBaa, comca Ocrpaji 1 
(Ejih30bckhh p-H), ropHbin y3eji KpoHOipcoro n-OBa (/jojiHHa p. E. Ha>KMa), Kpohoijkhh 
n-OB {mbic KaMeHHCTbiH, mbic Ko3JiOBa), mimiee Tenemie p. reH3epHOH (y cjihahha 
c p. UlyMHaji), ropa Ajihch (p. KeTanaH), /jojiHHa p. EbiCTpaa (oxp. noc. Occo) 1 ; Mara- 
AaHCKaa o6ji.: n-OB IlbJirHHa (mbic Cpe/jHHH, 3annB Y/janH, MOK/jy ycTbeM p. Jlapnx 
n mbicom Tojictbih, ropa Y/jana), 6yxTa HaraeBa, IIpH6pe>KHO-OxoTCKHH p-H (noc. $Lh- 
ckhh), n-OB Kohh (mbic IIjiockhh, MOK/jy ycTbeM p. Eapraynn n mbicom Ajicbhh, 6ac- 
cenH p. Eyprayjin, 6accenH p. Xhh/pkh), MOK/jy MbicaMH ^Ma n IlbJirHHa, 82-h km Tpac- 
cbi Mara/jaH-TajioH (Ojibckhh p-H); Kophkckhh AO: n-OB ToBeHa (p. ABbeHBajm), 
BepxoBbe p. OnBaflM (=EHBajiM), oxp. 03 . BepxHee, /jojiHHa p. Eejiaji, p. Ththjib, ropa 
TbiMJiaT. — OSuieepacnpocTpaHeHHe: CeB. AMepHKa, Pocchji (^ajibH. Boct.). 

5. C. sitchensis (Rupr.) T. Moore, 1857, Index Fil.: 67; Alverson, 1993, FI. North. 
America 2 : 139. — Allosorus sitchensis Rupr., 1845, Distr. Crypt. Vase. Ross. 3 :47; Le- 
deb., 1853, FI. Ross. 4 : 525. — Cryptogramma acrostichoides R. Br. var. sitchensis 
(Rupr.) C. Chr., 1937, inHulten, FI. Aleut. Isl.:51. — C. acrostichoides auct. non. R. Br.: 
Bopo6beB, 1981, Onpe/j. cocyo;. pacT. KaMnaT. o6jl: 58, pnc. 30, (jmr. a, p. p.; LfceJieB, 
1991, b Cocy/j. pacT. cob. ^ajibH. Boct. 5 : 27, p. p. — K. chtxhhckhh. 

PacTeHHe /jo 25 cm bbic., c kopotkhm kocwm KopHeBHmeM. Baim KO>KHCTbie, OTnacra 
3HMyioiij;He, co6paHbi nynKOM. HepeniKH b 2 — 3 pa3a /yiHHHee njiacraHKH, >KejiTOBa- 
TO-6ypbie (hjih 3ejieHbie) /jo 30JiOTHCToro, cojiOMeHHoro oireHKa (cojiOMeHHoro), c pac- 
nojioxceHHbiMH y ocHOBaHHJi h no /uiHHe nepeniKa JiaHueTHbiMH hjih iunpoKOJiaHijeTHbiMH 
OflHOUBeTHBIMH (CBeTJIO-6ypbIMH) H flByUBeTHBIMH HeiliyjIMH, a TaiOKe C nepeXOflHBIMH 
BapnaHTaMH (HajiHHHe nepHbix jihhhh b/jojib cpe/jHeH jihhhh nemyHKH ro CKonjieHHH 
hx b nepHyio nojiocy). BereTaTHBHbie BaHH r Byx ranoB, KO>KHCTBie, hx njiacTHHKH 
HHUeBHflHbie RO npOflOJirOBaTO-^HUeBHflHBIX (HJIH OBaJIBHO-JiaHUeTOBH/JHBIx), /JBaJK- 
flbi-TpH)Kflbi nepHCTopacceneHHbie, a TaK>Ke TpHJK/jBi-qeTBipoK/jbi nepHCTopa3flejibHbie. 
^ojih TpeTbero nopfl/jKa flHijeBH/jHbie hjih npo/joJiroBaTO-flHijeBH/uiBie. ^ojih BToporo 
nopji/jKa (ecJiH BaHH TpmK/jBi-qeTBipetfCflbi nepHCTO-pa3flejibHbie) noBTopaiOT nepbJi. Ile- 
pbiniKH (ecjiH BaHH ^Ba)Kflbi-TpH)Kflbi nepHCTopacceneHHbie) hmciot oBajibHO-npo/jojiro- 
BaTyio (f)opMy. KoHenHbie /jojih BereTaTHBHbix Ban OBanbHO-JiaHijeTHBie, no Kpaio 
ropo^naTbie (pe>Ke 3y6naTbie), jih6o KOHenHbie /jojih OBajibHO-npo/jojiroBaTbie hjih 
HHueBH^Hbie, Tynbie hjih TynoBaTbie, Ha KOHuax pacceflHO-ropo/jnaTbie. IIjiacraHKH 
cnopoHOCHbix Ban ^Ba)Kflbi (pe)Ke TpH)Kflbi) nepHCTopacceneHHbie, B03Bbiinai0Tca Ha/* 
BereTaTHBHbiMH BainiMH; KOHenHbie /jojibkh JiHHeHHbie, 3—10 mm /jji. h 1 — 3 mm limp. 
)Khjikh, 3aTOHyBiiiHe HH)Ke noBepxHOcra Baim hjih cjienca BbicTynaiOT. Bojiockh MeJi- 
Kne, npH)KaTbie, uHJiHH/jpHnecKHe, raroTeiOT k cpeflHHHOH >KHJiKe. Copycbi 3JiJiHnTHne- 
CKHe, pacnojio)KeHbi b/jojib Kpan kohchhbix ^ojieK h nojiHOCTbio npHKpbiTbi 3aBepHyTbiM 


1 B flaHHbix MecTonoJio^ceHH^x npe^nojro^cHTenbHo npoH3pacTaioT raSpH^bi Meacjiy C. acrostichoides 
h C. sitchensis. 
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KpaeM JiHCTa (nceB^0HHfly3HeM). Cnopw BbinyKJio-TeTpaa/jpajibHbie, cpe/jHeM 3epHHCTO- 
cth, pe6pa cjia6o Bbipa>xeHbi, 2n = 120. 

OnncaH c o-Ba CHTxa (AjieyrcKHe ocTpoBa). 

T h n: HeT CBe/jeHHH. 

Cxajibi, KaMeHHCTbie h meOHHCTbie ckjiohbi. 

Pocchh: KaMHaTCKan o6ji., Kophkckhh AO. 

KaMHaTCKan o6ji.: ByjiicaH ConKa KnxnHHbiq, 2 oxp. noc. IlymHHO, p. ElepeBajibHaH, 
03. ElajiaHCKoe, /jojiHHa Eejion Peqxn (p. TnrHJib), nepeBan H3 CeB. b IO>k. Kapary (ropa 
TeMnJiyM), p. K). Xanarepa, OacceMH p. ABaqa (ABaqHHCKaji ry6a, BepxoBbe p. ABaqa), 
oxp. TbiMJiaTCKHX ropHHHX KJiiOHeH (40 km 3an. noc. TbiMJiaT n b oxp. nocejixa), nepeBan 
Ce^aHKa-EnoBKa, ropa HnejibKa, 2 BepxoBbe p. BaKTaH (ropa lOpqHK), BepxoBbe p. Ce- 
.zjaHKa, oxp. c. Thjihhhkh, oxp. c. Me/jBOxxa, p. ElaHKapa, oxp. c. HaqHKH, p. JleBaa ABa¬ 
qa, oxp. ropbi EIjiocKaH (BepxoBbe p. CeMHHnx), conxa OcTpaa 2 (K)3 ot c. Thjihhhkh, 
noc. CocHOBKa), OaccenH p. EbiCTpaa (oxp. noc. 3cco), 2 xp. Cpe/jHHHbiH (BepxoBbe 
p. OpyBa^M (K)3 ropbi AHampaBHeH)), BepxoBbe p. KaMqaTxa (BOCTOHHbin OTpor Cpe- 
AHHHoro xpeOeTa, Mox/jy pexaMH lOpraHa n CteepHaji KaMqaraa), /jojiHHa p. E. Ha)KMa 
(mmc Ha>KMa, 6yxTa TnxoHbKaji (=Tnxafl)), 6yxTa OajibHiHBaji, r. neTponaBJiOBCK-KaM- 
qarcxHH, 2 oxp. 03. A3a6anbe, Mox/jy pexaMH Cpe/jHini n EIpaBan BopoBCKne; Kopaic- 
ckhh AO: p. Kapara (ropa KeireM), p. BepxHJBi ElanaHa (ropa OrapHK), oxp. noc. Occo- 
pa. — OSmee pacnpocTpaHeHiie: CeB. AMepmca, Pocchji (,I(ajibHHH Boctok 
( ceB. q., n-OB KaMqaTKa)). 

Subgen 2. Homopteris (Rupr.) Tzvel., 1989, Hobocth chct. bbicui. pacT. 26 : 10. — 
Allosorus sect. Homopteris Rupr., 1845, Beitr. Pflanzenk. Russ. Reich. 3 : 48. — Cryp- 
togramma sect. Homopteris (Rupr.) C. Chr., 1906, Index Fil. 13. 

PacTeHM c /yiHHHbiM noji3yqHM KopHeBnmeM n o/jHHoqHbiMH BaibiMH. 

Tnn: C. stelleri (S. G. Gmel.) Prantl 

6. C. stelleri (S. G. Gmel.) Prantl, 1882, Bot. Jahrb. 3 : 413; KpbiJiOB, 1914, Oji. Ajit.: 
1809;oH)xe, 1927, bo Oji. 3an. Cn6.1 :42;IIeTpoB, 1930, Oji.^lKyran 1 : 19,pnc. 9;Oo- 
mhh, 1930, b qac™ CCCP: 90; Co6ojieBcxaji, 1953, KoHcn. <j)ji. TyBbi: 9; IIonoB, 1957, 
Oji. Cp. Cn6. 1 : 29; KapaBaeB, 1958, KoHcn. (jm. ^xyran: 42; TojiMaqeB, 1960, b Apx- 
THq. (jm. CCCP 1 : 33; MajibimeB, 1965, Bbicoxorop. (jm. Boct. Cajma: 50; BopomnjiOB, 
1966, Oji. cob. Boct.: 25; oh >xe, 1982, Onpe/j. pacT. Cob. JlsLn.hu. Boct.: 21; IIo- 

noB, EycHK, 1966, KoHcn. (jm. no6epe>x. 03. EanKaji: 19; CeprneBCKaji, 1966, Oji. 3a6. 1 : 
34; MajibimeB, 1968, Onpe/j. Bbicoxorop. pacT. K)>x. Cn6.: 28; oh >xe, 1972, Bbicoxorop. 
(jm. CTaHOBoro Haropwi: 40; MajibimeB, 1976, Oji. IlyTopaHa: 41; Eo6poB, 1974, Oji. eB- 
pon. qacra CCCP 1 : 92; TojiMaqeB, 1974, b Onpe/j. Bbicin. pacT. ^hcyraH: 23; oh >xe, 
1974, Oji. CeB. -Boct. eBpon. qacra CCCP 1 : 45, pnc. 26; KpacHo6opoB, 1976, Bbicoko- 
rop. (jm. 3an. Cajma: 43; oh >xe, 1988, Oji. Ch6 .: 71, Ta6. 9, (jmr. 3; oh >xe, 2000, Onpe/j. 
pacT. Hoboch6. o6ji.: 61; XapxeBHq, Eyq, 1976, Hobocth chct. bbiciii. pacT. 13 : 268; 
IIIjiOTray3p, 1978, Oji. h pacraT. 3an. npHoxoraji: 49; EycHK, 1979, bo Oji. L(eHTp. Ch6 . 
1 : 36; HexoiimoBa, 1979, Onpe/j. pacT. lora KpacHoap. xp.: 51; Bopo6beB, 1981, Onpe/j. 
cocy/i;. pacT. KaMqaT. o6ji.: 58, pnc. 30, (jmr. 6; Hojio>khh, 1983, Oji. KpacHoap. xp. 1 : 
31, pnc. 4, (jmr. 2; TypeeBa, 1984, nanopoT. bo (jm. K)>k. Ch6 .: 15; OHa >xe, 2001, PaBHO- 
cnop. nanopoT. K)>x. Ch6 .: 17; /(aHHJiOB, 1984, Onpe/j. pacT. TyBHHCKOH ACCP: 30; 
XoxpHKOB, 1985, Oji. Mara/jaHCKOH o6ji.: 25; PeByniKHH, 1988, BbicoxoropH. (jm. Aji- 


2 B flaHHbix MecTonojio^ceHHHx npejinonoacHTejibHO npon3pacTaK)T rHSpHjibi Meacfly C. acrostichoides 
w C. sitchensis. 
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Taa: 30; Bliiiihh, EapxajiOB, 1989, Eot. )KypH. 74, 7 : 1055; U,BeJieB, 1991, b CocyA- pacT. 
cob. ^ajibH. Boct. 5 : 28, pnc. 5, (jmr. T, Ta6. 2, (jmr. A; Tojihrob, 1994, Oji. h (j>ayHa 3a- 
noBe^HHKOB. CocyA pacT. OjieKMHHCKoro 3an.: 7; ropnaicoBCKHH h a p., 1994, OnpeA. 
cocyA- pacT. Cp. Ypajia: 39; UiMaKOB, 1995, Oji. h pacranr. Ajuan.: 38; oh >k e, 1999, 
OnpeA. nanopoT. Pocchh: 25, pnc. 11, (jmr. 2; oh >xe, 2003, Onp. pacT. AjrrancK. Kp.: 42; 
oh >fce, 2005, Ojiopa Ajiraa 1 : 168; Xpamco, 1996, IlanopoT. iora flajibH. Boct. Pocchh: 
20; PeBHKHHa, 1996, Oji. Ajit. Kpau: 16; Obcchob, 1997, KoHcn. (J>ji. IlepMCKOH o6ji.: 24; 
Ulayjio, 1988, CocyA- pacT. roc. npnpoA. 3anoBeAHHKa «A3ac» (TbiBa): 22; Ahkhhobhh, 
1999, KaT. 4>ji. Pecn. XaKacmi: 7; EopncoB h ap, 2000, Oji. h (jmyHa 3anoBeAHHKOB. Co- 
cyA- pacT. EypeHHCKoro 3an.: 12; KpanHBKHHa, 2001, OnpeA. pacT. KeMepoB. o6ji.: 42; 
Kphbo6okob, 2001, OnpeA- pacT. EypHTHH: 70; 5Iicy6oB, HepmirHHa, 2004, KaT. <j>JL 
KaMnaTKH: 17; Cmhphob, 2006, Onp. cocyA. cnop. pacT. Cax.: 36, p. p.; BapKajiOB, 2006, 
bo Oji. poc. ^ajibH. Boct.: 34. — Pteris stelleri S. G. Gmel., 1768, Novi Comment. Acad. 
Sci. Petropol. 12 : 519, tab. 12, fig. 1. — P. gracilis Michx., 1803, FI. Bor. Amer. 2 : 
262. — Cheilanthes gracilis Kaulf., 1824, Enum. Fil.: 209. — Allosorus gracilis (Michx.) 
Presl, 1836,Tent.Pterid. 153;Farwell, 1919,Mich. Acad. Sci.Rep.21 : 345. — Pterismi- 
nuta Turcz., 1838, Bull. Soc. Nat. Moscou : 105. — Allosorus minutus Turcz. ex Trautv., 
1844, PI. Imag. FI. Ross.: 9, t. 3. — A. stelleri (S. G. Gmel.) Rupr., 1845, Distr. Crypt. 
Vase. Ross. 3 : 47 — 48; Ledeb., 1853, FI. Ross. 4 : 526; MapTbHHOB, 1923, Oji. k»kh. 
EHHcen 1 : 172. — Pellaea gracilis (Michx.) Hook. 1858, Sp. Fil. 2 : 138, tab. 133. — 
P. stelleri (S. G. Gmel.) Bak., 1868, in Hook, et Bak. Syn. Fil.: 453. — Qyptogramma 
gracilis (Michx.) Clute, 1906, Fern Bull. 14 : 119. — K. Crejuiepa. 

PacTeHHe ao 10—15 cm bbic., rojioe, c ajihhhbim, tohkhm (0.5 — 1.5 mm tojiia.) 

nOJI3yHHM KOpHeBHmeM H OAHHOHHbIMH BaHHMH, He 3HMyK)IUHMH. KpOMe nOJIHOTO J\W- 
Mop(f)H3Ma Ban BCTpenaeTCH nacraHHbiH. HepeniKH 6ojiee hjih MeHee paBHbi njiacraH- 
KaM (hjih b 1.5 pa3a AJiHHHee), no Been AJiHHe hjih b HHmieH Haora )KejiTO-6ypbie 
(ao nepHoro) hjih 30JiOTHCTbie, b ocTajibHon Haora 3ejieHbie, GjiecramHe, 6jih3 ocHOBa- 
HHH C HeMHOTHMH JiaHUCTHblMH HJIH JiaHIjeTHO-flHUeBHAHblMH, Jierico OnaAUIOIAHMH 
CBeTJio-6ypbiMH HemyjiMH. njiacTHHKH BereTaraBHbix Ban npoAOJiroBaTbie hjih OBajib- 
HO-npoAOJiroBaTbie (ao OBajibHbix) k ocHOBaHHio He cy)KeHHbie, oahh pa3 hjih ABa>KAbi 
nepHCTopa3AejibHbie, c hcmhoto KpbiJiaTOH y BepxyniKH ocbio. ^ojih BToporo nop^AKa 
b HHCJie A —5 (3 — 8) nap, npoAOJiroBaTO-jmueBHAHbie hjih npoAOJiroBaTO-JiHHeHHbie, 
HeMHoro ropoAnaTbie. KoHeHHbie aojih ninpoKOJiaHueTHbie hjih oGparao-HHijeBHAHbie, 
cjia6oropoAnaTbie, b BepxHen nojiOBHHe 3y6naTbie. CnopoHOCHbie Bairn AsaxcAbi nepn- 
CTopacceneHHbie, no (j)opMe njiacTHHKH Taicne >xe, Rax h BereiaTHBHbie Bairn. npn noji- 
hom AHMop(J)H3Me Ban CnopoHOCHbie BaiiH pacnojiaraiOTCH Bbirne BereTaraBHbix, a npn 
HacraHHOM AHMop(f)H3Me KOHeHHbie aojih c copycaMH raroTeiOT k BepniHHe BaiiH. Ko¬ 
HeHHbie aojih npoAOJiroBaTO-JiaHuerabie (ao JiHHeiiHbix), Tynbie, no xpaio BOJiHHCTbie, 
y ocHOBaHHH CHJibHO cy)xeHHbie, 3—10 mm aji. h 1.5 — 3 mm imip., c 3aBepHyTbiMH Ha 
HH)XHK)K) CTOpOHy XpaflMH. Kpafl COCeAHHX KOHeHHbIX AOJieH CnopOHOCHblX Bail MOryT 
6biTb c6jiH>xeHbi. )Khjixh cjia6o Bbipa>xeHbi hjih He Bbipa>xeHbi BOBce. Copycbi 3JiJiHnra- 
necKne, pacnojio>xeHbi BAOJib xpaa KOHeHHbix AOJiex h nojiHOCTbio npnxpbiTbi 3aBepHy- 
twm xpaeM jincTa (nceBAOHHAy3HeM). Cnopbi BbinyKJio-TeTpa3ApajibHbie, CHapymi Meji- 
K03epHHCTbie, non™ rjiaAKHe, pe6pa He Bbipa>xeHbi — TOJibKO rpaHH, 2n = 60. 

OnucaH H3 Boctohhoh Ch6hph. 

Lectotypus: «Herb. Steller» (LE). 

Bjia>KHbie cxajibi, ocbinn, xaMeHHCTbie CKJiOHbi, npeHMymecTBeHHO Ha o6Ha>xeHH5ix 
H3BecraHKa h 6jih3khx k HeMy nopoA. 

Pocchh: Pecny6jiHKa AjiTah, Pecny6jinxa EypnTHH, Pecny6jiHKa Komh, Pecny6jinxa 
Caxa (ilxyrafl), Pecny6jinxa TyBa, Pecny6jinxa Xaxacna, AjiTaiicxHH xpaii, KpacHonp- 
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ckhm xpan, Xa6apoBCKHH xpan, AMypcxan o6ji., HpxyTCxan o6ji., KaMnaTCxan o6ji., 
KeMepoBCxan o6jl, Mara/jaHCxan o6n., HoBoenGnpexan o6ji., riepMCxan o6ji., CaxanHH- 
cxan o6ji., CBep/yioBcxan o6n., ToMcxan o6ji., HeJinGnHcxan o6ji., HnTHHCxan o6ji., Ko- 
MH-IIepMfllJKHH AO, KopflXCXHH AO, TaHMbipCXHH AO, XaHTbl-MaHCHHCXHH AO, Hy- 
KOTCKHM AO, OBeHKHHCKHH AO, ^[MaJlO-HeHeUKHM AO (pHC. 3). 

Pecny6jiHKa AjiTafi: 03 . Teneijxoe (oKp. noc. 5Ihjik>, KaMrHHCxnn 3ajiHB, 3ajiHB 
Hflbin, ycTbH peK Man. Hunn, Man. 3cTK)6e, Boji. 3ctk>6 e, Kypxype n Koji/jop, mhc 
KoKTarn, mhc Hopjiox), OKp. noc. AxTarn, ropa BeJibKeHeK (ceB. ckjioh), AOJiHHa p. Ke/ja 
(npnTOK p. Ky6a), p. HepHan Eepejib, p. ApryT (Y3yH-EoM), xp. JlncTBnra (/jojnma 
p. CyeTKa), TepexTHHCxnn xpe6eT (cpe/jHee TeneHne p. TepexTa, p. KocTaxTa), CeBe- 
po-Hyncxnn xpe6eT (BepxHee n Hn>XHee IIIaBJinHCKne 03epa), /jojihhm pex Kanpy, Kbi- 
ra, UlaBJia, 5IxaH-Copy, TaniTe (npnTOK p. HeG/jap); Pecny6jiHKa BypuTHu: 6accenH 
p. AHrapa (p. Ypirn, oxp. Boptob), EejibCKHe ronbijbi (oxp. noc. BoToroji), TyHXHHCxan 
^ojiHHa (p. XanaryH), TyHXHHCxnn xpe6eT (/jojnma p. ApxyT), ycTbe p. Bejibin Hpxyr, 
BepxoBbe p. Oxa, p. )Koxon, Khtohcxhh ajibnbi (p. TanH), p. Ocna, p. Hxe-OryH, p. Ma- 
pexTa, p. B. HepeMinaHa, p. Hyxy-^a6aH, p. CjiKwmxa, p. TpoMaTyxa, p. ^aBiiiHHxa, 
ropa Hepcxoro (boct. cxjioh), mhc B. Koca, mbic IIIapTJia, TyHXHHCxne ranbijbi (p. Kn- 
toh, ycTbe p. CaraHxapa), BepxHe-AHrapcxnn xpe6eT (nepeBan AHaMaxm), Eapry3HH- 
cxnn xpe6eT (p. UleraaH/ja, nepeBan JlyBan), p. Anna, BepxoBbe p. Cbctjioh, IO)x- 
HO-MyncxHH xpe6eT (hctoxh p. Bapry3HH, p. YaxnT, p. rop6buiox, p. L(nna, p. Ojiha), 
p. Bhthm (ropa IIIaMaH), BepxoBbe p. BbiCTpan, xypopT AprnaH, p. YGypT-XoHroB/jon; 
Pecny6jiHKa Komh: ropa Ca6jin, ropa TeJibno3H3, p. IlJyrop, p. Hjihh, p. M. Ilenopa, 
p. CeBepHan MbiJiBa (p. ConBa), p. Ko>XBa, p. Yhhi, p. Hnnro (HH30Bbe p. HapMa-^xn), 
p. B. Conjiecx, menHHbi ropn; PecnySjiHKa Caxa (JIicyTHH): HH30Bbe p. JleHa (p. Ky- 
Max-CypT, p. Aaxht (hjih Sexm)), /jojnma p. Mbir/jyrcnx, /joJiHHa p. XyryTHH, 
oxp. noc. BlHbixnaH, BepxoBbe p. ToMno, p. L^nrnxHH, TpaxT Ternibin Kjiioh —Mara/jaH 
(c. Hox/jamiHcxoe), BepxoBbe p. Tyoji6a (ropa YjiaxaH-CaMajixa, BepxoBbe p. ^on- 
/jy-Cajia), BepxonHCxnn xpe6eT, p. Yhhhxhh, Momcxhh xpe6eT (p. Paccoxa), mooBbe 
p. KojibiMa (oxp. noc. AM6apnnx), p. Kojie, p. TeBxaH, cpe/jHee Tenemie p. Xapayjiax, 
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Phc. 3. PacnpocTpaHeHHe b npenenax Pocchh Cryptogramma stelleri. 
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xp. Amthhckhh, p. HbeKHione, Gacceim p. H3Ji3T3p, ycTbe p. HyGyxyjiax, p. CaxTaHbi, 
p. Tut hji, ropa CyHTap-Xajrra, p. XoryTbJiH, hctokh p. Eypra3bi, p. Paccoxa; PecnySjiH- 
Ka Tbiea: xp. Yahhckhh (hctokh p. PErnr-Cyr), xp. TacKbiJi (p. Ehh-Xcm), xp. Ep- 
raK-Taprax-Tanra (BepxoBbe p. Ax-Cyr), BepxoBbe p. Ap>xaH-XeM, njiaTO Con-Tanra 
( 03 . BHJiacToe), xp. Boctohhbih TaHHy-Ojia (Me>KAy pexaMH KycxyHyr-XeM h Ulyp- 
Max), flOJiHHa p. CbiCTbir-XeM (p. Aima), p. M. Ehhcch (oKp. noc. EeJibGen, BepxoBbe 
p. HapbiH, BepxoBbe py hbx. XaH-Cyr), Me>KAy pexaMH Ecjihh h Ha3aH; Pecny6jiHKa Xa- 
KacHH: noc. OpA>xoHHKHA3eBCKHH (p. TenjiHHKa), BepxHee TeneHHe p. E. A6axaH, ropa 
Boctohhmh MaHbiH, ropa CaM6biJi (ceB. ckjioh), xp. Ca6HHCKHH, BepxoBbe pex A6axaH 
h Mpacy; AjrraiicKHH Kpaii: BepxoBbe p. CeHTejieK, AOJiHHa p. KyMHp (ycTbe pynbji 
OcHHOBoro), flOJiHHa p. IIIhhok; KpacHoapcKHH Kpaii: p. XaHTaiiKa, Ohckhh xpe6eT 
(ypoHHme OjieHbH penKa), HHxcHee TeneHHe p. Croji6oBafl, cpe/jHee TeneHHe p. ,I(yjibKy- 
Hbi, BepxoBbe p. Amhji, HepHoe 03epo (ceBepHaa okohchhoctb), BepxoBbe p. H. Khtot, 
BepxoBbe p. Aryji, ycTbe p. EyrpoBOH, ycTbe p. H. KpacHaa, BepxoBbe p. KH3Hp, 
^HrHHCKHH npHHCK, p. Eejiafl, oxp. noc. MHHa, xp. Oxhhckhh, 03 . Eypcyra-Hyp, 
p. E. IIht, oxp. noc. Ulnpocce, oxp. noc. TyxmHHCKoe, p. OjieHbH Penxa, BepxoBbe 
p. KaH, BepxoBbe p. Aryji, oxp. r. MHHycHHCKa (ropa Apa/jaH), noc. Hmhcckoc, p. Eojib- 
moH Oh, npaBbin 6eper p. Yea (HHXce ycTbfl p. Eyn6a); IlepMCKHH Kpaii: p. Jlynwi, 
MOKfly pexaMH KaMa h Bnrnepa, hctokh p. Bnmepa, BepxoBbe p. IO)KHafl KejibTMa, 
p. JIonbH, p. THMiuep, p. Bnmepa, ropa KaMeHb BeTJiaH, Mexc^y ycTbHMH pex Cyxaa h 
K omoma, p. SLhbsl (oxp. /jep. Cyxaa); XaSapoecKHH Kpaii: ropa Tonxo (K»KHoe njieno), 
hctokh p. 3ea, 6acceiiH p. Xop (p. Car/jbi-CejiaHKa), hctokh p. JleBan Eypea, xp. Jlypn- 
xaH (ycTbe p. XaihcaH), npaBbiH npHTOK p. JIe(y)KTyp (paHee p. Ypax); AMypcKan o6ji.: 
75 km Ha K)3 ot noc. YcTb-HiOKxca (BepxHee TeneHHe p. Tac-IOpax); HpKyTCKaa o6ji.: 
noc. Kop/ja, p. E. Kyii (npHTOK p. AHrapa), xp. XaMap-^(a6aH (ropa IIhk Hepcxoro, 
ct. CjnoA^Hxa, p. JleB. MmiiHxa, p. E. EbiCTpaa (p. no/jxoMapxa)), p. IIpoxoAHafl, 
oxp. noc. KyjiTyx, p. Ka3bip, noc. BepxHjra Tyrapa, p. MaMa (Me>KAy noc. JlyroBCKHM h 
Cjiioajihkoh), EaHxajibCKHH xpe6eT (mbic PbiTbiH, Mbic Ejioxhh, ropa Hepcxoro (3an. 
MaxpocxjiOH)), p. Pejib, p. OraeBa, p. Hjihm, p. HepHaa, p. HepenaHHxa, p. YTyjiHK, 
p. Coji3aH, p. Ea6xa, oxp. noc. IIIyMHJiOBO, noc. JlHCTBHHxa, p. HepHaa, BepxoBbe p. IIo- 
xa6nxa (noc. Kyjrryx), p. Me/yiAHKa, Me>KAy pexaMH Thkht h Mapexya, p. Tajiaa; KaM- 
naTCKan o6ji.: oxp. riymHHCKHX ropnnHX kjhohch, 6yxTa HaTajiHH (OjnoTop- 
ckhh p-OH), BepxoBbe TeneHH^ pynbH Hcxajia^bin (oxp. noc. TaHajibi), noc. Ko3bipeBCK 
(conxa njiocKan); KeMepoBcxan o6ji.: AOJiHHa p. Mpaccy (Me>KAy ycTb^MH pex Ko6bip- 
cy h Kapacy); Mara^aHCKan o6ji.: xp. Ky/yien (HH30Bbfl p. Kopko/joh), ycT. p. Ypyjib- 
TyH (Me>KAy pexaMH AMry3Ma h BaHKapeMa); HoBOCn6npcKaH o6ji.: AOJiHHa p. KeH- 
Tepen (oxp. /jep. TepejieniHHo); CaxajiHHCKaa o6ji.: ropa EajiaraH (Ha6HjibCKHH 
xpe6eT); CBep/yiOBCKaa o6jt.: p. BH>xaH, p. Tajibnra, ropa KoKypHHKOBa, ropa KoH)xa- 
kobckhh KaMeHb, hctokh p. HB^ejib, ropa KanKaHap, ropa ^bipoBaTbiii KaMeHb, ropa 
Ke^poBan, ropa KaMeHb riHcaHHbiH, ct. Ea)xyHOBO, p. Thchoc Mox/^y ^ep. PoMaHOBO h 
Y cTb-YTxa, p. KocbBa, noc. YcTb-TbiJiaM; ToMCKaa o6ji.: ropaKy3H, ^ojiHHap. TeMHaa 
Ea3aHa (npHTOK p. H. Ycbi); HejiH6HHCKan o6ji.: p. Cepra; HHTHHCKan o6ji.: xp. Ko- 
Aap (BepxoBbe p. CK)Jib6aH), 03 . M. JlenpHH/jo, p. AncaT, xp. YflOKaH (p. M. Caxy- 
xaH), xp. HepcKoro (AOJiHHa p. ^)xaHKanaH); Kophkckhh AO: 6acceiiH p. neH)KHHbi 
(p. Eejiaji), BepxoBbe p. AnanBa^M; TaiiMbipcKnii AO: p. KpeneTOBaa, p. Oomhh, 
03 . Xaa-Kioejib, 03 . EoxoBoe; XaHTbi-MaHCHHCKHii AO: Gacceim p. CeB. CocbBa (Bep¬ 
xoBbe p. MaHbJi, p. JLmHH), p. Maji. CocbBa, BepxoBbe p. YxTa, BepxoBbe p. BbiHer^a 
(Bbiine Aep. riy3Jibi, A^axuiejibn); HyKOTCKwii AO: 6acceHH p. AMryoMbi, p. HpBbmen- 
BeeM, 6acceHH p. TbiTXbiTBsyBaaM, 6acceiiH p. M. Ahioh (p. YpryBeeM), 6acceiiH rio- 
rbiHACHj OBeHKHHCKHii AO: noc. YnaMH, p. H. TyHrycxa, p. noAxaMeHHaa TyHrycxa, 
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riJiaTO IlyTopaHa ( 03 . XaHTancKoe (ropa JIoraHHH)), 03 . EeJibjjyHHaHa, 03 . XaKOMa, 03 . 
HflKHiHHrfla, 03 . AHaMa (p. Ilajiaro), 03 . KyTapaMaKaH, 03 . 3h^3, 03 . AraTa (ceB. 6eper), 
03 . CeBepHoe (pyneH TecHbin); HMajio-HeHeuKHH AO: p. B. Chhji, ycT. peK U],yHb)i h 
X aaxH (ypoHHme KaMeHHbie BopoTa). — OSmee pacnpocTpaHeHHe: Moht., 
Thm., >In., Kht. (ceB. n ceB.-3an.), CeB. AMepHKa, EBpa3HJi: Poccha (EBpon. nacTb 
(Ypan), 3an. Ch6. (AjiTan, 06ck., HpT.), Boct. Ch6. (Ehhc., JIch.-Koji., AHr.-CaaH.), 
^ajibH. Boct.). 


Ejiaro^apHOCTH 

Abtop Bbipa)KaeT 6jiaro^apHOCTb A. H. IIlMaKOBy 3 a ijeHHbie KOHcyjibTaijHH b npo6- 
jieMHbix Bonpocax CHCTeMaraKH jjaHHofi rpynnbi nanopoTHHKOB, a Taxxce nocTOHHHyio 
nojwep^icy. Abtop HCKpeHHe npH3HaTejieH P. B. KaMeJiHHy 3a Ba)KHbie 3aMenaHHH h no- 
MObUb B IIO/jrOTOBKe CTaTbH. 

Pa6oTa BbinojiHeHa npn (JwHaHCOBOM nojmepxcKe Pocchhckoto (jjOHjja (jjyHjjaMeH- 
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SUMMARY 

Six species of the genus Cryptogramma are distinguished in the flora of Russia. Their discriptions 
and a key for identification are given. Maps of distribution in Russia are compiled for every species. 
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OxoHHaTenbHbiH BapnaHT nonyneH 20.05.2009 

OnncaH hobbih BHn Primula bukukunica Kovt., obHapyaceHHbin Ha rope EyicyxyH b CoxoHnHHCKOM 
rocynapcTBeHHOM 6noc(J)epHOM 3anoBenHHKe Ha lore Hhthhckoh o6n. npHBeneHbi MOp(J)onorHHecKoe onn- 
caHHe BHna h ero ot nunna ot 6nH3xoro BHna P. farinosa L. npencTaBneHbi (j)OTorpa(t)HH HOBoro biw H3 lo¬ 
cus classicus h HOMep nocnenoBaTenbHocTH HyKneoTiinoB ITS-panoHa nnepHOH pflHK P. bukukunica b 6a3e 
flaHHbix Genbank. 

KmoneBbie cnoBa: Primulaceae , Primula , hobbih BHn, CoxoHnHHCKHH OHOcc^epHbiH 3anoBenHHK, 
HHTHHCKaH obn. 

Bo BpeMfl OKcne/tHUHOHHbix pa6oT Ha lore Hhthhckoh o6ji. b cocTaBe KOMiuieKCHoro 
OTpa^a U,eHTpajibHoro cnGnpcKoro 6oTaHHHecKoro ca/ja CO PAH (U,CBC, r. Hoboch- 
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6npcx), EHOJioro-noHBeHHoro HHCTHTyTa ffBO PAH (EnH, r. Bjia/jHBOCTOx) h EoTaHH- 
necKoro HHCTHTyTa hm. B. JI. KoMapoBa PAH (EHH, r. C.-neTep6ypr) b hiohc 2004 r. 
6bijih coOpaHH pacTeHra po/ja Primula L. (. Primulaceae ) H3 pa3JiHHHbix MecTOoOnTa- 
hhh. JJjul nonojiHeHHH rep6apHbix xojuiexijHH h jym HHTpo/jyxijHH pacTeHHH Ha xojuiex- 
UHOhhbix yuacTxax 6oTaHHHecxHx yqpox/jeHHH H3 KbipHHCKoro p-Ha Hhthhckoh o6ji. 
ObiJiH coOpaHbi P.farinosa L., P. nutans Georgi h P. serrata Georgi. 

Ha TeppHTopHH CoxoH^HHCKoro rocyflapcTBeHHoro 3anoBeflHHKa h ropHoro Macc«- 
Ba IJ^araH-yjia, Ha rope EyxyxyH b no/jroJibijOBOM nonce, Ha BbicoTe okojio 2000 m Ha# 
yp. m., Ha BJiancHbix nnTHax MejiK03eMa, cpe/jH xaMHeh HaMH Gbijih coOpaHbi /jOBOJibHo 
MejiKHe pacTeHHn Primula H3 po/jCTBa P.farinosa L. (cexumi Aleuritia Duby), paHee He 
BCTpenaBHiHecn HaM Ha TeppHTopHH Pocchh h He o6Hapy>xeHHbie b repOapHbix xojuiex- 
m *x (IRK, LE, LECB, MW, MHA, MOSP, NS, NSK, SVER, PERM, TK, VLAD). n 0 - 
/joOhmh bh a OTcyTCTBOBaji h b paHee ony6jiHxoBaHHbix CBO/jxax (Eym, 1926; Oe/jopoB, 
1952; Tpy6oB, 1982; TyOaHOB, 1996; Kobtohiok, 1997, 2005; Halda, 1992; Richards, 
2003; Kovtonyuk, 2006). B rep6apHH CoxoH/jHHCxoro rocy/japcTBeHHoro 6noc(f)epHoro 
3anoBeflHHKa 6bijih o6Hapy)KeHbi 2 rep6apHbix JiHCTa, co6paHHbie A. B. rajiaHHHbiM co 
cxo/jHbiMH 3K3eMnjinpaMH Primula. L(HTHpyK> 3th pyxonHCHbie 3thkctkh: «Primula fa - 
rinosa L. ssp. alpica Galanin. KnpxyHCXHH rojieu, b HCTOxax pex EH/ja h Eypena, /jpHa- 
/jOBan TyH/jpa, A. rajiamm, H. E(f)HMOBa, 1.07.1982. ssp. nova. Typus!» h «Primulafari - 
nosa Rupr. subsp. sochondinensis Galanin. CT3, EyxyxyHCXHH xap, Bjia>KHan creHxa xa- 
pa ioro-3anaflHOH 3xcno3Hu,HH, /jobojibho oGhjibho, A. B. TajiamiH, 22.06.1984, 
HBeTeHHe». ^(ajiee A. B. rajiamm HcnpaBJineT cboio onm6xy (onncxy?) h npn cocTaBJie- 
hhh «npeflBapHTejibHoro cnncxa bh/job cocy/jHCTbix pacTeHHH CoxoH/jHHcxoro 6ho- 
c(f)epHoro 3anoBeflHHKa h ero oxpecTHOCTeib) (Ecjihkobhh, TajiaHKH, 2002) npHBo/jHT 
npaBHJibHoe hmh aBTopa, onncaBmero P.farinosa L., npn 3tom ^aeTcn xapaicrepHCTHKa 
no/jBHfla Primula farinosa L. ssp. sochondinensis Galanin TpeMn cnoBaMH «OneHb MHHHa- 
TtopHoe pacTeHHe», Mop(j)OJiorHHecxoro ^HarH03a Ha pyccxoM h JiaraHCXOM n3bixax HeT. 

nocKOJibKy 3(J)(J)eKTHBHoro o6HapoflOBaHHn hoboto TaxcoHa He 6biJio npoH3BefleHO, 
b cooTBeTCTBHH c Mox/jyHapo/jHbiM xo^excoM 6oTaHHHecxoH HOMeHXJiaTypbi (Interna¬ 
tional.., 2006) cwraio HeoGxo/piMbiM npHBecra onHcamie hoboto BH/ja, HMeiomero, Be- 
ponTHO, 3HfleMHHHbiH apeaji. 

Hn>xe npHBe/jeHbi Mop(j)OJiorHHecxoe onncaHHe h po/jCTBO hoboto rjui Hayxn BH/ja. 

Primula bukukunica Kovt. sp. nov. — Primula farinosa L. subsp. sochondinensis 
Galanin, 2002, PacTHTejibHbiH h ^hbothbih MHp CoxoHflHHexoro 6noc(f)epHoro 3ano- 
Be^HHxa // Tp. CoxoHflHHexoro 6noc(f)epHoro 3anoBeflHHxa. Bbin. 1 : 88, descr. rossi- 
ca. — P.farinosa L. subsp. alpica Galanin in scheda. 

Planta albide vel flavide farinosa. Laminae late lanceolatae, lanceolatae vel ovalae, 
denticulatae vel subintegerrimae, 5—10 (20) mm longae et 2—3 (3.5) mm latae, subses- 
siles, vel in petiolum foliolorum longitudine aequalem angustatae. Scapi tenue, 

1.5— 3.0 (5.5) cm alt. Inflorescentiae umbelliformes, (1)2—3 (5)-flores, pedicellis 
5—12 mm lg. Bracteae lanceolatae vel subulato-lanceolatae, basi convexae, 

2.5— 3.5 (4.5) mm lg. Calyx campanulatus, 3.5—5 mm lg, ad 1/3 vel 1/2 in dentes angus- 
te-ovales vel lanceolatos, tempore florendi subpatulos divisus. Corolla roseo-violacea, 
limbo piano in fauce flavo. Petalis limbus cordatus, 3.5—4.5 (5.5) mm lg., emarginatura 
0.8—1.5 (2) mm profunda. Corollae tubus calyce aequalis vel parum longior. Capsula 
ovale-cylindrica calyce aequalis vel parum longior. 

Typus: «Prov. Chita, distr. Kyra, reservatum Sochondensis, montes Zagan-Ula, in 
monte Bukukun, alt. 2081 m. s. m., 49°39'53" N, 111°02'55" E, regio subalpina, in locis 
humidis argillosis, inter lapidum in lariceto raro et tundra dryadica, 25 VI 2004, N. Kov¬ 
tonyuk, I. Khan, R. Shtengauer». [Holotypus — LE, iso typus — NSK] (fig. 1). 
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Phc. 1. rojiOTHn Primula bukukunica Kovt. Ooto H. Kobtohiok. 
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Phc. 2. Primula bukukunica Kovt. 

1—3 — b ecTecTBeHHbix MecTax o6HTaHHH, r. EynyxyH, Coxozihhckhh rocyaapcTBeHHbiH 6noccl)epHbiH sanoBeziHHK, 
4 — Ha ynacTKe LJCEC. C>oto H. Kobtohwk, H. Xan, 2004 r. 
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Phc. 2 ( npodojiDfcenue ). 


Affinitas. A Primula farinosaL. dimensionibus minoribus, corollae tubo caly- 
ce aequali, capsula ovale-cylindrica, calyce aequali differt. P.farinosa corollae tu- 
bum calyce longiorem et capsulam cylindricam, in 1/3 longitudinis et calyce excertam 
habet. 

PaCTeHHH C 6eJIOBaTbIM HJIH >KeJlTOBaTbIM MyHHHCTbIM HaJieTOM. JlHCTOBbie njiacraH- 
kh umpoKOJiaHneTHbie, JiamjeTHbie hjih OBajibHbie, HeacHO 3y6naTbie hjih nonra nejib- 
HOKpaHHue, 5—10 (20) mm aji. h 2—3 (3.5) mm limp., iiohth chajihh e, hjih cyxceHHbie 
b qepemoK, paBHbin no ajihhc jihctoboh njiacTHHKe. LfceTOHHbie CTpejiKH tohkhc, 
1.5-3 (5.5) CM BblC. CoUBeTHfl 30HTHK0BHAHbie, H3 (1) 2-3 (5) nBeTKOB, nBeTOHOXCKH 
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5 - 12 MM flJI. npHIJBeTHHKH JiaHIjeTHbie HJIH IIIHJIOBHflHO-JiaHUeTHbie, npH OCHOBaHHH 

BbinyKJibie, 2.5 — 3.5 (4.5) mm /jji. Hamemca KOJioKOJibqaTaa, 3.5—5 mm /jji., Ha 1/3—1/2 
Ha^pe3aHHaH Ha y3KOOBanbHbie hjih jiaHijeTHbie 3y6ijbi, bo BpeMJi ijBeTeHHfl cjierKa 
OTKJIOHeHHbie. BeHHHK p030B0-(f)H0JieT0BbIH, C nJIOCKHM 0TrH60M H C >KeJITbIM 3eBOM. 

Otth 6 JienecTKa cep/jijeBimHbiH, 3.5—4.5 (5.5) mm /jji., c bbicmkoh 0.8—1.5 (2) mm my- 
6 hhoh. Tpy6Ka BeHHHica paBHa no flJiHHe namenKe hjih cjienca /jjiHHHee ee. Kopobomca 
OBajibHO-nHJiHHflpHHecKan, paBHa no /jjihhc namenKe, jih6o cjierKa /jJiHHHee ee. 

T h n: ^HTHHCKan o6ji., Kbiphhckhh p-H, Coxoh/jhhckhh 3anoBe^HHK, ropHbin Mac- 
chb IJaraH-Yjia, r. EyicyicyH, h = 2081 m Ha/* yp. m., 49°39'53" c. in., 111°02'55" b. /j., 
no^rojibnoBbiH none, Ha BJia>KHbix ynacTKax rjiHHHCToro MeJiK03eMa, cpe/jH KaMHefi 
b JiHCTBeHHHHHOM pe/jKOJiecbe h /jpHa/jOBOH TyH^pe. 25 VI 2004, H. Kobtohiok, H. XaH, 
P. UlTeHray3p». (roJiOTHn — LE, H30TH n — NSK) (pnc. 1). 

P o^ctbo. Ot P. farinosa L. OTJiHHaeTCH 6ojiee mcjikhmh pa3MepaMH, Tpybicon BeH- 
HHKa, paBHOH no /uiHHe qainenice, h KopoboqicoH OBajibHO ijHJiHHapHqecKOH, paBHOH no 
fljiHHe qameqice. P. farinosa HMeeT Tpybicy BeHHHKa /yiHHHee qameqKH h ijHJiHH/jpHqe- 
CKyio KopoOoHKy, Ha 1/3 BbiCTynaiomyio H3 qameqKH. 

Bhjio BbinojiHeHO hcckojibko (J)otochhmkob pacTeHHH 3toto BH/ja b ecTecTBeHHbix 
ycjiOBrax (pnc. 2). XCHBbie pacTeHHH 6bijih npHBe3eHbi b L(CBC h HHTpo/jyijHpoBaHbi 
Ha KOJiJieKnHOHHOM yqacTKe JiabopaTopHH /jeicopaTHBHbix pacTeHHH, 3a hhmh npoBo- 
AHjiHCb (f)eHOJiorHnecKHe Habjiio/jeHHa c 2004 no 2007 r. CornacHO 3thm Habjno/je- 

HHHM, MOp4>OJIOrHHeCKHe npH3HaKH HOBOrO BH/ja OCTaJIHCb KOHCTaHTHbIMH. KpOMe 
Toro, H3 cyxHx 3ejieHbix jihctbcb 3thx pacTeHHH 6buia Bbi/jejieHa fftlK h onpe/jejieHa 
nocjie^OBaTejibHOCTb HyKJieoTH/jOB ITS-pernoHa ji/jepHOH p^HK. 3Ta qacTb HccJie/jOBa- 
hhh npoBe^eHa A. A. ToHnapoBbiM (BIIH, Bjia/jHBOCTOic) b paMKax cobmccthoh paboTbi 
no H3yneHHio (J)HJioreHeTHqecKHX othoihchhh b po/je Primula. nocjie/jOBaTejibHO- 
cth HyKJieoTH/jOB pa3MemeHbi b MOK/jyHapo/jHOH 6a3e /jaHHbix Genbank (NGBI) 
http://www.ncbi.nlm.nih.gov/ no/* HOMepoM AM920466, a pe3yjibTaTbi Hccjie/jOBaHHH 
OTnpaBJieHbi b )KypHan «reHeTHKa». 

IIo /jaHHbiM MOJieKyjiapHoro aHajiH3a, BbuiBHJiHCb po/jCTBeHHbie OTHOineHHJi P. bu- 
kukunica k P. kawasimae Hara (3K3eMnjwp c o-Ba CaxajiHH, VLAD) h P. fauriei Franch. 
(3K3eMiLnap c o-Ba KyHaump, NSK). Ot othx bh/job P. bukukunica OTJiHqaeTCJi b nep- 
ByiO OHepeflb (j)OpMOH JIHCTOBOH nJiaCTHHKH. HOBblH BH/J, BepOHTHO, HMeeT H30JIHpOBaH- 
Hbiii 3HfleMHHHbiH apean, oipaHHneHHbiH ropHbiM MaccHBOM L(araH-yjia. 


Bjiaro^apHocTH 

Abtop bjiaro/japHa coTpyuHHKaM SKcne/jHijHOHHoro OTpji/ja 3a noMomb b paboTe no 
cbopy MaTepnana h A. A. ToHnapoBy 3a onpe/jejieHHe nocjie/jOBaTejibHOCTH HyKJieoTH- 
r ob ITS-pernoHa H/jepHOH J\HK y bh/job po/ja Primula (j)Jiopbi Pocchh. Ocobo npH3Ha- 
TejibHa B. ^IicyboBy 3a npe/jCTaBJieHHyio B03MO>KHOCTb paboTbi c ero repbapHbiMH cbo- 
paMH no P. kawasimae c KaMnancH. 

HccjieflOBaHHe BbinojiHeHO npn (JwHaHCOBOH no,zmep>KKe Pocchhckoto (f)OH^a (jjynzja- 
MeHTajibHbix HccjieflOBaHHH (npoeKTbi N° 04-04-48493-a, 07-04-00877a, 04-04-63097 -k), 
HHTerpaqHOHHoro npoeicra CO PAH N° 34 h 3Kcne/jHijHOHHoro rpaHTa CO PAH. 
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SUMMARY 

The new species Primula bukukunica Kovt. found on the mountain Bukukun (Sokhondo Biosphere 
Reserve, southern Chita Region) is described. Its morphological description and differences from the 
related species P.farinosa L. are given. Photos of P. bukukunica from its locus classicus, and its ITS 
rDNA sequences from Genbank database are presented. 
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CRAIGIA ZAISANICA {MALVACEAE s. I.) H3 30IJEHA 
3AHCAHCKOH BIIA^HHM (BOCTOHHBIH KA3AXCTAH) 

I. A. ILJINSKA J A. CRAIGIA ZAISANICA {MALVACEAE s. 1.) FROM THE EOCENE 
OF ZAISAN BASIN (EASTERN KAZAKHSTAN) 

EoTaHHHecKHH HHCTHTyT hm. B. Jl. KoMapoBa PAH 
197376 C.-neTep6ypr, yn. npo(|). nonoBa, 2 
Oaicc (812) 234-45-12 
E-mail: binadmin@OK3277.spb.edu 
nocTynHJia 19.06.2009 

OTnenaTKH KopoOoneK Craigia H3 no3flHero 3oueHa 3ancaHCKOH BnanHHbi, nepBOHanajibHO onncaH- 
Hbie Kax Rutaceites zaisanica , 3aTeM OTHeceHHbie k Craigia bronnii , a no3,aHee k C. oregonensis , OTJiHHa- 
toTca no KOHTypy oOnacTH 3aBA3H h neTannM ^HJiKOBaHHa ot o6ohx bh^ob h onncbiBaiOTca Kan caMOCToa- 
TejibHbiH bha Craigia zaisanica. 

KmoneBbie cnoBa: Craigia , soueH, Boctohhbih Ka3axcTaH. 

Po a Craigia W. W. Smith et Evans 6bui onucaH b 1921 r. b cocTaBe ceM. Tiliaceae , 
KOTopoe b HacTonmee BpeMH bxo/jht b ceM. Malvaceae b paHre nojjceMeHCTBa. Oh 3a- 
KJiioHaeT 2 coBpeMeHHBix BHjja, pacnpocTpaHeHHbix Ha KpaHHeM lore Kman h Ha cesepe 
BteTHaMa (Kvacek et al., 2005, fig. 1). 

HcKonaeMbie ocTaTKH KopoOoneK Craigia BnepBbie 6 mjih ony6jiHKOBaHbi b 1847 r. 
nofl po/iOBbiM Ha3BaHHeM Ulmus (Unger, 1847). Ilocjie 3Toro hx MHoroHHCJieHHbie Ha- 
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xoakh ny6jiHKOBajiHCb noA 1 l-io poaobmmh Ha3BaHMMH (Buzek et al., 1989), KOTopbie 
TOJibKO b 1991 r. Bee Gbijih OTHeceHbi k poAy Craigia (Kvacek et al., 1991). 063op 6ojiee 
60 HCKonaeMbix HaxoAOK Kopo6oneK Craigia h hx KapTa ony6jiHKOBaHbi b 2005 r. 
(Kvacek et al., 2005). 3th Haxo/pai OTHeceHbi k 2 bhaum: C. bronnii (Ung.) Kvacek, 
Buzek et Manchester h C. oregonensis (Arniold) Kvacek, Buzek et Manchester. riepBbiH 
b h3o6hjihh o6Hapy)KeH b EBpone h Boctohhoh A3hh, a BTopon — b Boctohhoh A3hh h 
Ha 3ana^e CeBepHOH AMepHKH. 3ancaHCKHe HCKonaeMbie ocTaTKH Kopo6oneK Craigia , 
yAaneHHbie Ha 3000 km ot eBponencKHX h BOCTOHHoa3HaTCKHx HaxoAOK, OTHeceHbi 
b 2005 r. k nocjieAHeMy, Tor^a kslk b pa6oTe 1989 r. ohh 6mjih npHHHCJieHbi k CHHOHHMy 
nepBoro BHAa. CorjiacHO Kjnony, AaHHOMy jxjix onpeAeJieHHa 3thx bhaob, ohh motjih 
6biTb OTHeceHbi TOJibKO k C. bronnii H3-3a Majioro pa3Mepa KopoOoueK, ho, KaK noKa3ano 
noBTopHoe H3yneHHe ocTaTKOB KopoOoneK Craigia H3 3ancaHCKOH Bna^HHbi, ohh HMe- 
iot otjihhhh ot o6ohx yKa3aHHbix bhaob h nooTOMy hm AaeTca HOBoe AeTajibHoe onnca- 
HHe H HOBOe Ha3BaHHe, KOTOpOe npHBOAHTCfl HH)Ke. 

Craigia zaisanica (Iljinskaja) Iljinskaja comb. nov. = Rutaceites zaisanicus Iljins- 
kaja 1963, Tp. Eot. hhct. AH CCCP, cep. 8. naneo6oTaHHKa, Bbin. IV, c. 176, Ta6ji. 11, 
(f)Hr. 1 — 7 «zaisanica»; RjibHHCKaa 1984, Ojiopa h (jrnyHa 3ancaHCKOH BnaflHHbi, c. 24, 
Ta6ji. Ill, (f)Hr. 4. — Pteleacarpum bronnii (Ung.) Weil., 1989, Buzek et al., p. 484. — 
C. oregonensis (Armold) Kvacek, Buzek et Manchester, 2005, Kvacek et al., p. 133, 
PI. Ill, fig. 26—28 . 

rojiOTHn: OTnenaTOK kopo6ohkh, BepxHHH 3oneH, axcbmpcKaa CBHTa, «(j)Jiopa 
BacHJieHKO», ropa KHHH-KepHin, o6pa3eu 2b, KOJUieKuna 449 [C.-neTep6ypr, EoTa- 
HHHecKHH HHCTHTyT hm. B. JI. KoMapoBa PAH], HjibHHCKaa 1963, c. 176, Ta6ji. 11, 

(f)HT. 1 6. 

Kopo6oHKH 10—15 mm flji. h 0.6—12 mm HiHp., OKpyrjiojmueBHAHbie, OKpyrjio-OBa- 
jibHbie, OBanbHbie, pe^ce npo/jojiroBaTO-OBajibHbie. OcHOBaHHe OKpyrjioe. BepxyniKa 
OKpyrjiaa, o6biHHO c ^obojibho y3KOH bhcmkoh, aho bbicmkh ocTpoe (cm. Ta6jiH- 
uy-BKJienKy, 4). B^ojib cepe^HHbi kopo6ohkh b ee BepxHen h hhxchch neTBepra npora- 
THBaeTca TOJiCTaa jihhha, a Me>K,zjy ee KOHuaMH pacnojio>KeHa JiHHeHHan, oGbihho y3Kaa, 
pe)Ke aobojibho HinpoKaa (HjibHHCKaa, 1963, Ta6n. 11, (jwr. 6) o6jiacTb 3aBH3H c napan- 
JieJIbHblMH 60 KOBbIMH KpaflMH (CM. Ta6jIHIjy-BKJieHKy, 5, 7). Ot epe^HHHOH jihhhh h rpa- 
HHUbl o6jiaCTH 3aBH3H OTXOAAT B OCHOBaHHH nOA npHMbIM, a B BepXHeH TpeTH KpblJia nofl 
ocTpbiM yrjiOM 16—18 (Ha oahoh nojiOBHHe) >khjiok, HanpaBJunomHXCfl k Kpaio KpbiJia; 
Oojibixiaa nacTb 3thx >khjiok npaMaa ao caMoro xpaa, ho nacTb >khjiok, name b BepxyuiKe 
KpbiJia, /jyroBH/jHO H30THyTa (cm. Ta6jnmy-BKJieHKy, 5, 8 ) hjih xpyTO 3arn6aeTC5i y xpaa 
(cm. Ta6jiHuy-BKJieHKy, 7), HHor^a ohh y xpaa coeAHHeHbi ^yroBH^HbiMH aHacTOM03a- 
mh, o6pa3yiomHMH BOJiHHCTyio KpaeByio >KHJiKy (cm. Ta6jiHuy-BKJieHKy, 7); MexcAy xchji- 
kbmh b HeKOTopwx HHTepBanax HMeiOTca napajuieJibHbie hm 6ojiee tohkhc h KopoTKHe 
BCTaBOHHbie >KHJIKH. HpH 6-KpaTHOM yBCJIHHCHHH npOCMaTpHBaiOTCfl OHeHb TOHKHe 
>khjikh, napajuieJibHbie flpyr Apyry h nepneHAHKyjiapHbie hjih koco npoxoAfliime k pa- 
AnajibHbiM )KHJiKaM (cm. Ta6jmuy-BKJieHKy, 2, 5, 8). 

OTnenaTKH H3 cpeAHero 3on;eHa (cm. TaGjinuy-BKJieHKy, 10 — 14) no pa3MepaM cob- 
na/jaiOT c caMbiMH mcjikhmh no3AHe3oneHOBbiMH (cm. Ta6jiHuy-BKJieHKy, 5) h 6jiaroAapa 
MejiKOMy pa3Mepy KpbiJia OTjmnaiOTCfl 6ojiee nacTbiMH >KHJiKaMH KpbiJia, hto xopomo 
BHAHO npH CpaBHeHHH (f)HT. 11 H 7. 

C. zaisanica OTJiHHaeTCfl ot C. bronnii h C. oregonensis 6oJiee ajihhhoh, y3KOH, c na- 
pajuiejibHbiMH 6okobhmh KpaaMH o6jiacTbio 3aB5i3H h HajiHHHeM Hap^Ay c np^MbiMH pa- 
AHajIbHblMH )KHJIKaMH, KOHHaiOHIHMHCH B Kpae KpbiJia, AyrOBHAHO H30THyTbIX HJIH KpyTO 
3arH6aiomHxca y xpaa paAHajibHbix >khjiok, hhotau coeAHHeHHbix y xpaa bojihhctoh 
KpaeBOH )khjikoh, ot C. bronnii OHa eme OTJiHHaeTca 6ojiee tohkhmh nepneHAHKyjiHp- 
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hhmh >KHJiKaMH, npoxoAAiAHMH MOK^y paAHajibHbiMH >KHJiKaMH, a ot C. oregonensis — 
HX npHCyTCTBHeM. 

Hccjie^OBaHHbie 3K3eMnji5ipbi: cpeAHHH 3oiteH, capraMbiccKaa CBHTa, p. KajiMaxnaH, 
koji. 997A, OTnenaTKH 10, 13, 66; BepxHHH 3oijeH, aKCbmpcKan CBHTa, ropa Khhh-Kc- 
pniii, «4>Jiopa BacHJieHKO», koji. 449, OTnenaTKH 10a, 26a, b, r, 27, 38a, 38Aa, 606, 69a, 
766, 80a, 6, 111, 112. 

B pa6oTe 1963 r. OTnenaTKH H3 KHHH-KepHina ^arapyiOTCH paHHHM ojiHroijeHOM, ho 
3 a npoTeKniHe ro^bi b panoHe ropbi KHHH-KepHiii 6bijih npoBe/jeHbi HOBbie komiuickc- 
Hbie HCCJie/iOBaHHH, pa3pe3 ropbi KHHH-KepHiii c «(j)JiopoH BacHJieHKO» Borneji b hhcjio 
onopHbix pa3pe30B rpaHHitbi 30ijeHa h ojmroijeHa Ha TeppHTopHH 6biBHiero CCCP, a 
rpaHHua Me)KAy 30ijeH0M h ojmroueHOM b pa3pe3e 6biJia yTOHHeHa no najieoMarHHTHbiM 
AaHHbiM h npoBefleHa Bbirne cJioeB c OTnenaTKaMH jihctbcb — «(j)JiopoH BacHJieHKO» 
(KpameHHHHHKOB h AP-j 1998). 
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SUMMARY 

An additional study of impressions of Craigia capsules from Zaisan depression has shown, that 
they differ from C. bronnii and C. oregonensis by the outline of the ovary space and details of venati¬ 
on. On this ground, they are described as a separate species, C. zaisanica. 
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OKOHHaTejibHMH BapnaHT nojiyneH 30.04.2008 

B pe3yjibTaTe H3yneHHH (j)HTomiaHKTOHa 8 npHTOKOB JIa,ao>KCKoro 03epa c noMombio cicaHHpyiomeH 
3JieiapoHHOH MHKpocKonHH BbWBJieHO 346 TaKcoHOB Pennatophyceae H3 55 po^oB. Bh^oboh cnncoK neH- 
HaTHbix ^naTOMOBbix SacceiiHa Jla^orn pacumpeH Ha 200 bhjiob, pa3H0BH,aH0CTeH w (J)opM, b tom HHCJie 3a 
cneT HOBbix jx jih (Jmopbi Pocchh (34 TaxcoHa). nocJieflHHe othochtch b ochobhom k bh^bm, He^aBHO onu- 
CaHHblM H3 0JIHr0Tp0(J)H0-Me30Tp0(J)HbIX BOflOCMOB EBponbi. 

KmoneBbie cnoBa: ^HaTOMOBbie BoaopocjiH, Pennatophyceae , npHTOKH JlafloaccKoro 03epa. 

B o/jhom H3 nepBbix pa6oT no (JiHTonjiaHKTOHy npnTOKOB JIa^o)KCKoro 03epa 
H. A. EleTpoBOH (1968) npHBe/jeH cnncoK H3 45 TaKCOHOB Bacillariophyta , b tom HHCJie 
24 bhjxsl n pa3HOBHflHOCTH Pennatophyceae. Cnycra 30 JieT b 2000 — 2001 rr. 6bijih hc- 
cJieflOBaHbi (J)HTonjiaHKTOH n nepn(f)HTOH 13 HanOojiee KpynHbix npnTOKOB Jla^o^ccKoro 
03epa (EypHaa, CBHpb, Bojixob, YLhuc, MnnHOJia, YxcyH, TyjieMa, Bn/ynma, Tyjioxca, 
Oatb, OjiOHKa, naina n Cncb) (Tpn(f)OHOBa n jxp., 2001; CraHHCJiaBCKafl, ropneH- 
ko, 2005). B pe3yjibTaTe CBeTO-MHKpocKonHnecKHX Hccjie/jOBaHHH aBTopaMH 6bijio 3a- 
(f)HKcnpoBaHO b njiaHKTOHe y>xe 6oJiee 190 bh/job, pa3HOBHAHOCTeH n (f>opM /jnaTOMO- 
Bbix, b tom nncjie 154 neHHaTHbix, a b nepH(j)HTOHe — 205 TaxcoHOB Bacillariophyta 
(192 — Pennatophyceae). Bcero b npHTOKax Jla/joni c noMombio cbctoboto mhkpocko- 
na o chx nop Obijio 3a(])HKCHpoBaHO 279 bh/job, pa3HOBH^HOCTeH h (fiopM neHHaTHbix 
AHaTOMOBbIX BOflOpOCJieH H3 40 pO/JOB. 

3jieKTpoHHO-MHKpocKonHnecKHe Hccjie/iOBaHHH Bacillariophyta JIaflO)KCKoro 03epa 
h ero npHTOKOB HanaTbi hbmh b KOHije 1990-x to/job. Pe3yjibTaTbi H3yneHHJi nnaHKTOH- 
Hbix npe/jCTaBHTejieii Centrophyceae c noMombio 3JieicrpoHHOH MHKpocKonHH onyOjiH- 
KOBaHbi b pji/je pa6oT (r eHKan, TpH(j)OHOBa, 2001,2002,2005,2006). 3th Hccjie/jOBaHHJi 

n03BOJIHJIH 3HaHHTeJIbHO paCUUHpHTb CnHCOK LteHTpHHeCKHX flHaTOMOBbIX BOflOeMOB 

6acceiiHa Jla/jorn (c 20 /jo 48), npn 3tom 6bijio onncaHo 7 hobmx jjjisl (jmopbi Pocchh bh- 
jx ob po/ja Aulacoseira. Pennatophyceae Jla/jorH h ee npHTOKOB /jo nocjieAHero BpeMeH 
C nOMOmbK) 3JieKTpOHHOH MHKpOCKOnHH He H3yHaJIHCb. 

Ll^ejib HacTOJimeH pa6oTbi — H3yneHHe bhjjoboto cocTaBa neHHaTHbix /jnaTOMOBbix 
Majibix npHTOKOB JIaAO)KCKoro 03epa c Hcnojib30BaHHeM mcto/job 3JieiapoHHOH MHKpo¬ 
cKonHH (C3M). 
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MaTepwaji h MeTOflHKa 


MaTepnanoM /jjiji HacToamen paGora nocjiy>KHJiH npo6bi (JiHTonjiaHKTOHa, co6paH- 
Hbie b npHTOKax 3ana^Horo (ABJiora, Mopwi), ceBepHoro, ceBepo-BOCTOHHoro (Xhhto- 
jiaH, Hhokh, ToxMa, MHHHOJia) h K»KHoro (Ha 3 ra, JIaBa) 6eperoB JIa,o;o>KCKoro 03epa 
b 2001 r. OcBoOo^cfleHHe kjictok ot opraHHnecKOH uacra npoBO/jHJiH MeTo/jOM xojiofl- 
Horo OKHraHHH (EanoHOB, 1975). IIpenapaTM BO/jopocJieH Hccjie/jOBajiH b C3M 
(JSM-25S). onpeAeJieHH^ Hcnojib30BanH onpe/jeJiHTejm K. Krammer, H. Lan- 
ge-Bertalot (1986, 1988, 1991a, b) h CHCTeMaranecKHe cbo/jkh K. Krammer (1997a, b, 
2000, 2002, 2003) h H. Lange-Bertalot (2001). 


Pe3yjibTaTbi h o6cy3K#eHHe 

B 8 Majibix npHTOKax Jla^oKCKoro 03epa BbWBJieHO 346 TaKCOHOB neHHaTHbix #HaTOMO- 
Bbix BOflopocjieH H3 55 po/jOB {Achnanthes — 10, Achnanthidium — 5, Adlafia — 1, 
Amphipleura — 1, Amphora — 3 , Asterionella — 1, Brachysira — 2, Caloneis — 3, Cavinu- 
la — 5, Chamaepinnularia — 1, Cocconeis — 6, Craticula — 1, Cymatopleura — 1, Cym- 
bella — 1, Cymbopleura — 4, Diatoma — 2, Diploneis — 8, Denticula — 2, Encyone- 
ma — 5, Entomoneis — 1, Eolimna — 1, Eucocconeis — 3, Eunotia — 26, Fallacia — 1, 
Fragillaria — 25, Frustulia — 5, Geissleria — 3, Gomphonema — 14, Gyrosigma — 1, 
Hantzschia —2, Hippodonta —4, Karayevia — 1, Kobaysiella — 1, Lemnicola — 1, Lutico- 
la — 2, Mayamaea — 1, Meridion — 2, Navicula — 46, Naviculadicta — 5, Neidium — 11, 
Nitzschia —40, Nupela — 1, Pinnularia —28, Placoneis —4, Planothidium —12, Psammot- 
hidium — 12, Rhoicosphenia — 1, Rossithidium — 3, Sellaphora — 5, Stauroneis — 9, Ste- 
nopterobia — 1, Surirella — 8, Synedra — 1, Tabellaria — 2, Tetracyclus — 1 ). IIpH 3tom 6bi- 
jio o6Hapy)KeHO okojio 200 TaKCOHOB, hobbix jjjw (fmopw Gacceima Jlaflorn, b tom HHCJie 34, 
hobbix jjjw (jmopbi Pocchh. KpaTKHe onHcamra nocjie/jHHX c chhohhmhkoh, opnrHHajibHbie 
MHKpO(J)OTOrpa(J)HH H KOMMCHTapHH no pacnpOCTpaHCHHK) H 3KOJIOFHH npHBO/JHTCfl HIDKe. 

Achnanthes hintzii Lange-Bertalot et Krammer (Ta6ji. I, 2) — Cocconeis semiaperta 
Hust. CTBopKa 10.6 mkm aji. h 8.2 mkm limp., nnpHXOB 20 b 10 mkm. 

XHHTOJiaH. 

TmioBoe MecTOHaxoacfleHHe b lOrocnaBHH, b ojiHroTpo(f)Hbix-Me30Tpo(f)Hbix BO/joeMax. 

A. subexigua Hust. (Ta6n. I, 1). CTBopKa 21.4 mkm /yi. h 5 mkm ninp., iiitphxob 24 
B 10 MKM. 

Hhokh. 

Cavinula mollicula (Hust.) Lange-Bertalot (Ta6n. I, 3) — Navicula mollicula Hust. 
CTBOpKH 11.5-13.6 MKM J\Jl. H 5.6-6.2 MKM UIHp., IIITpHXOB 30-40 B 10 MKM. 

Hhokh. 

EBpona, b CHJibHOMHHepanH30BaHHbix BO/jax, ojiHrocanpo6. 

Cymbopleura sublanceolata var. javanica Krammer (Ta6n. I, 4). Ctbopkh 
30.7—36.6 mkm an- h 8.6—13.3 mkm limp., iiitphxob 11—12 b 10 mkm. 

ABJiora, Ha3ra, XHHTOJiaH. 

^Ba, Ma/jaracKap. 

Fallacia tenera (Hust.) Mann (Ta6n. 1,5 )—Navicula tenera Hust., N. uniseriata Hust., 
N. dissipata Hust., N. auriculata Hust., N. biseriata Brockmann, N. insociabilis var. dissi- 
patoides Hust. Ctbopkh 14.5—15.4 mkm /yi. h 5.4 mkm ninp., iiitphxob 18—19 b 10 mkm. 

XHHTOJiaH. 

KoCMOnOJIHT, 3BpHraJIHHHbIH BH/J. 
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Geissleria tringvallae (Oestr.) Metzeltin et Lange-Bertalot (Ta6ji. I, 6) — Navicula 
tringvallae Oestr., N. latens Krasske, N. tecta var. lateens Hust. Ctbopkh 6 —23.3 mkm 

AJI- H 10.7-11.4 MKM limp., UITpHXOB 15 B 10 MKM. 

Hhokh. 

repMaHHH, HcjiaHAH5i, Ohhjmhahu, AjiflCKa. 

Hantzschia calcifuga Reichardt et Lange-Bertalot (Ta6ji. I, 7). OrBopKa 62.2 mkm aji. 
h 8.8 mkm ump., (f)H6yji 8 b 10 mkm, ihtphxob 18 b 10 mkm. 

Moptn. 

EBpona, b cjia6oMHHepajiH30BaHHbix aijHAHbix BOAoeMax. 

Hippodonta coxiae Lange-Bertalot (/ra6ji. II, 1, 2). Ctbopkh 12.6—23.6 mkm aji. 
h 4.7—5.7 mkm limp., niTpHxoB 8 —12 b 10 mkm. 

ABJiora, Hhokh, Ha3mi, Mmmojia, XHHTOJiaH. 

EBpona, ropHtie cpeAHeMHHepajiH30BaHHbie peKH, ot Me30- ao 3BTpo(j)Hbix boao- 
eMOB, ojiHrocanpo6. 

H. pseudopinnularia Lange-Bertalot (Ta6ji. II, 3). CTBopKa 20 mkm aji- h 4.3 mkm 
UIH p., IIITpHXOB 9 B 10 MKM. 

MHHHOJia. 

EBpona. 

Navicula catalanogermanica Lange-Bertalot et Hofmann (Ta6ji. II, 4). CTBopKa 
30.7 MKM AJI- H 8.2 MKM HIHp., IIITpHXOB 10 B 10 MKM, JIHHeOJI 25 B 10 MKM. 

ToxMa. 

EBpona, b ojmroTpo(f)Hbix-3BTpo(f)Hbix BOAoeMax c cpeAHen MHHepajiH3aijHeH boah, 
ojihto-P -Me30canpo6. 

N. cryptotenelloides Lange-Bertalot (Ta6n. II, 5). Ctbopkh 17.7—20 mkm aji. h 
4.5—5.9 mkm nmp., ihtphxob 1 A —18 b 10 mkm, jumeoji 40—50 b 10 mkm. 

Hhokh, XHHTOJiaH. 

EBpona h Apyrne KOHTHHeHTbi, b Me30-3BTpo(f)Hbix o3epax. 

N. leistikowii Lange-Bertalot (Ta6n. II, 6) — CTBopKa 19.5 mkm aji. h 4.5 mkm nmp., 
UITpHXOB 13 B 10 MKM, apeOJI 30 B 10 MKM. 

XHHTOJiaH. 

EBpona, b ojmro-Me30Tpo(f)Hbix, ojmrocanpo6Hbix TeKymnx h ctohhhx boa^x. 

N. supergregaria Lange-Bertalot et Rumrich (Ta6ji. II, 7). CTBopKa 25.7 mkm aji., 
7 MKM UIHp., UITpHXOB 18 B 10 MKM, JIHHeOJI 30 B 10 MKM. 

Jlasa. 

BepoHTHO, KOCMonojiHT, cojioHOBOAHbm bha, a-Me3orano6. 

N. viridulacalcis Lange-Bertalot (Ta6ji. II, 8, 9). Ctbopkh 37.8—68.6 mkm aji. h 
11-12.8 MKM UIHp., UITpHXOB 7- 8 B 10 MKM, JIHHeOJI 22-30 B 10 MKM. 

XHHTOJiaH. 

BepOHTHO, KOCMOnOJIHT, OJIHTO-Me30TpO(f)Hbie BOAOeMbl. 

N. cf. wygaschii Lange-Bertalot (Ta6ji. II, 10). CTBopKa 18.2 mkm aji. h 5.4 mkm uinp., 
UITpHXOB 15 B 10 MKM, JIHHeOJI 50 B 10 MKM. 

XHHTOJiaH. 

EBpona, b ojmrocanpo6Hbix BOAax. 

Naviculadicta cf. stauroneiodes Lange-Bertalot (/ra6ji. II, 11). CTBopKa 27.8 mkm aji. 
H 7.8 MKM UIHp., UITpHXOB 26 B 10 MKM. 

Mopbfl. 

Nitzschiaflexa Schumann (Ta6n. Ill, 1) — N. vermicularis vav. flexa (Schumann) Cle- 
ve-Euler. Ctbopkh 64—100 mkm aji. h 4—6.6 mkm ump., <Jm6yji 6—14 b 10 mkm, uiTpH- 
xob 35—50 b 10 mkm. 

JIaBa, Mopbfl, XHHTOJiaH. 
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EBpona, b cpeflHeMHHepajiH30BaHHbix BO^ax. 

N. flexoides Geitler (Ta6ji. Ill, 2). Ctbopkh 67—82.3 mkm aji. h 3.2—3.8 mkm uinp., 
(J)n6yji 12—16 b 10 mkm, uitphxob 32 — 40 b 10 mkm. 

JIaBa, XHMTOJiaH. 

N. pumila Hustedt (Ta6ji. Ill, 3). Ctbopkh 48.6—57 mkm aji. h 2.5—3.5 mkm uinp., 
(J)n6yjl 14-16 B 10 MKM, HITpHXOB 40-45 B 10 MKM. 

Hhokh. ToxMa, XHHTOJiaH. 

EBpona. 

Pinnularia eifelana Krammer (Ta6ji. Ill, 4) — P. esoxiformis var. eifelana Krammer. 
CTBOpKa 45.5 MKM AJI- H 10 MKM IIIHp., IIITpHXOB 9 B 10 MKM. 

ABJiora. 

P. parvulissima Krammer (Ta6ji. Ill, 5). CTBopKa 80 mkm aji. h 12.2 mkm uinp., 
UITpHXOB 9 B 10 MKM. 

Mopba. 

P. pulchra var. subtilis Schimanski (Ta6ji. Ill, 6). CTBopKa 36.6 mkm aji. h 6.6 mkm 
IIIHp., UITpHXOB 11 B 10 MKM. 

JIaBa. 

P. rupestis var. cuneata Krammer (Ta6ji. Ill, 7). CTBopKa 33 mkm aji. h 8 mkm uinp., 
UITpHXOB 8 B 10 MKM. 

ABJiora. 

P. cf. similis Hustedt (ra6ji. Ill, 8). CTBopKa 62.8 mkm aji. h 9.3 mkm uinp., ihtphxob 
12 b 10 MKM. 

Hhokh. 

P. subcommutata Krammer (Ta6ji. Ill, 9) — Navicula viridis var. commutate Grun. 
CTBopKa 89 mkm aji. n 17.8 mkm uinp., uitphxob 8 b 10 mkm. 

ABJiora. 

KoCMOnOJIHT, B OJIHrOTpO(f)HbIX-Me30TpO(f)HbIX BOAOeMaX. 

P. subgibba Krammer (Ta6ji. Ill, 10). CTBopKa 98 mkm aji. h 15.5 mkm uinp., uitph¬ 
xob 9 b 10 MKM. 

Hhokh. 

KoCMOnOJIHT, B OJIHrOTpO(f)HbIX BOAoeMax. 

Placoneis constans var. symmetrica (Hustedt) Cox (Ta6u. IV, 1) — Navicula constans 
var. symmetrica Hust. Ctbopkh 22.8—36.4 mkm aji. h 10.7—13.3 mkm uinp., uitphxob 
9—14 b 10 mkm, apeou 25—30 b 10 mkm. 

Hhokh, Mopwi. 

EBpona. 

Planothidium biporomum (Hohn et Hellermann) Lange-Bertalot (Ta6u. IV, 2) — 
Achnanthes biporoma Hohn et Hellermann, A. lanceolata ssp. biporoma (Holin et 
Hellermann) Lange-Bertalot, Achnanteiopsis biporoma (Hohn et Hellermann) Lange-Ber¬ 
talot. Ctbopkh 11.7—15.4 mkm aji. h 4.1—5.4 mkm uinp., uitphxob 14—18 b 10 mkm. 

Hhokh, Xhiitojibh. 

BepOHTHO KOCMOnOJIHT, OJlHrOTpO(f)Hbie BOAOeMbl. 

P. granum (Hohn et Hellermann) Lange-Bertalot (Ta6n. IV, 3, 4) — Achnanhes gra- 
na Hohn et Hellermann, Achnantheiopsis holstii (Cleve) Lange-Bertalot. Ctbopkh 
6.2—11.8 mkm aji. h 3.3—4.5 mkm uinp., uitphxob 13—18 b 10 mkm. 

JIaBa. 

EBpona, KaHaAa, ojiHroTpo(f)Hbie-Me30Tpo(f)Hbie BOAoeMbi. 

Psammothidium abundans (Manguin) Bukhtiyarova et Round (Ta6ji. IV, 5) — Ach¬ 
nanthes abundans Manguin, A. abundans var. elliptica Manguin. CTBopKa 11.4 mkm aji. 
H 3.4 MKM Uinp., IIITpHXOB 35 B 10 MKM. 
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JIaBa. 

P. lauenburgianum (Hust.) Bukhtiyarova et Round (Ta6ji. IV, 6, 7) — Achnanthes 
lauenbugrianum Hust. Ctbopkh 7.1—9.7 mkm /yi. h 3.8—4.7 mkm mnp., iinpHXOB 
17—35 b 10 MKM. 

ABJiora, JIaBa, ToxMa. 

CeBepHoe nojiyinapne, onHroTpo<f>Hbie-Me30Tpo(j)Hbie BO/joeMbi. 

Surirella brebissonii var. punctata Krammer (Ta6ji. IV, 8). Ctbopkh 18.6 — 54.4 mkm 
/ yi. h 9—22.2 mkm uiHp., pe6ep 30—40 b 100 mkm. 

Hhokh, Mopbfl. 

KoCMOnOJIHT, B CpeflHe-BbICOKOMHHepaJlH30BaHHbIX Bo/jax. 

Surirella terricola Lange-Bertalot et Alles (Ta6ji. IV, 9). Ctbopkh 25 — 29.3 mkm /yi. 
h 8.6—9.2 mkm iiiHp., pe6ep 60—70 b 100 mkm. 

Hhokh. 

3HaHHTejibHoe yBejiHHemie HHCJia po/jOB CBjnaHO b ochobhom c BbmejieHHeM hobbix 
T aKCOHOB 3 toto paHra H3 Cymbella sensu lato, Navicula sensu lato h Achnanthes sensu 
lato (Bukhtiyarova, Round, 1996; Round, Bukhtiyarova, 1996; Krammer, 1997a, b, 
2003; Lange-Bertalot, 2001). BMecTe c TeM HaMH 3a(f)HKCHpoBaHbi npe/jCTaBHTejm TaKHx 
HOBbix poflOB, KaK Brachysira , Neiduim , Denticula , Stenopterobia. Eonee nojiOBHHbi 
o6Hapy)KeHHbix bh/job onncaHO He/jaBHO, no3TOMy TOHHbie /jaHHbie no hx pacnpocTpa- 
HeHHK) H 3KOJIOTHH nOKa OTCyTCTByiOT. ApeaJIbl MHOTHX npHBe/jeHHbIX BH/JOB OrpaHHHH- 
BaiOTCH EBponoh, nacTb hx othochtch k uinpoKO pacnpocTpaHeHHbiM bh^bm hjih kocmo- 
nojiHTaM. npe/jCTaBJuiiOT HHTepec Haxo^KH Cymbopleura sublanceolata var. javanica 
b ABJiore, Ha3HH, XHHTOJiaHe, nocKOJibKy /jo cero/ynmmero /jhji 3Ta pa3HOBH^HOCTb 
6biJia OTMeneHa tojibko Ha #Be h Ma/jaracKape. Eojibhikhctbo HaiyjeHHbix bh/job xapaK- 
TepHbi /j jw ojiHroTpo(J)HO-Me30Tpo(J)Hbix Bo^oeMOB co cjiaGoH-cpe/jHen MHHepajiH3a- 
yneH bo/jbi, npn 3 tom o/jhh bh/j Navicula supergregaria othochtca k cojiohobo/jhbim. 


Ejiaro^apHocTH 
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SUMMARY 

The study of phytoplankton in 8 tributaries of the Ladoga Lake using scanning electron microscopy 
has revealed 346 taxa of Pennatophyceae from 55 genera. A list of species of pinnate diatoms in the La¬ 
doga basin has been widened with 200 species, varieties and forms including 34 taxa new to the flora of 
Russia. These new taxa belong, mainly, to recently described species from oligotrophic and mesotrop- 
hic waterbodies of Europe. 
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OKOHHaTenbHbiH BapnaHT nojiyneH 09.07.2008 

npn onpefleneHHH kojijickuhh neneHOHHHKOB, coOpaHHbix Ha AneKceeBCKOM xpe6Te (npHMOpcKHH 
Kpafi, poccHHCKHH A aJIfc HHH Boctok), BbiflBJieH Cheilolejeunea obtusifolia S. Hatt., He yKa3biBaBiUHHca pa- 
Hee fljw 6pHO(|)Jiopbi Pocchh. OnHcaHa Mop^onorna BH^a, oOcyagjaioTCJi noJioaceHHe po^a b cHCTeMe Lejeu- 
neaceae , a Taoce OKOJiorHfl h pacnpocTpaHeHHe TaxcoHa. 

KnioneBbie cnoBa: Hepaticae, Cheilolejeunea obtusifolia , Aa^tHHH Boctok, npHMOpcKHH Kpan. 

B OKTfl6pe 2006 r. humh 6biJia npeAnpHHflTa 3KcneAHijHOHHafl noe3AKa Ha AjieicceeB- 
ckhh xpe6eT, pacnojio^ceHHHH b IIapTH3aHCKOM p-He LIpHMopcKoro xpaa h npeACTaB- 


4 BoTaHHHecKHH >KypHaji, 12, 2009 r. 
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jiaiomHH co6oh, b oporpa(f)HHecKOM njiaHe, uenb rop c BepuiHHaMH 1400 — 1500 m 
H a# yp. m. h HaHBbicmeH tohkoh 1669 m Ha/* yp. m. — ropoil Ojibxoboh. Bo BpeMfl pa- 
6oTbi HaMH 6biJi flBa)Kflbi co6paH Ha 3HaHHTejibHOM y^aneHHH /jpyr ot /jpyra mcjikhh jih- 
CTOCTe6eJibHbm neneHOHHHx. HaGeraiomaa cnHHHaa h KapMauiKOBH/jHaa GpioniHaa 
jionacra JiHCTbeB, a Taioxe nepnaHTHH c 5 pe6paMH h CTHHyTbiM b y3KHH hochk ycTbeM 
CBH^eTejibCTBOBajiH o npHHa/uioxHOCTH pacTeHHH k ceM. Lejeuneaceae. no3)xe, npn Jia- 
6opaTopHOH o6pa6oTKe MaTepnana, 6 bijio onpe/jejieHO, hto co6paHHbiH o6pa3eu otho- 
chtcji k Cheilolejeunea obtusifolia (Steph.) S. Hatt., paHee He yKa3biBaBiueHCJi a jm Poc- 
chh. IIpHBO/jHJicfl JiHHib o/jhh bh/j H3 po/ja Cheilolejeunea C. K. TaM6apHH (1992). 
B CBoen CBO/jKe «AHTOuepoTOBbie h neneHOHHHXH lOxcHoro IIpHMopbH» ynoMHHaeT 
cpe/pi pe/jKHX neneHOHHHKOB npHMopcKoro xpaa Cheilolejeunea khasiana (Mitt.) 
N. Kitag. O/jHaico b rep6apHH (VLA) /jaHHbiH o6pa3eu; OTcyTCTByeT, xax h HH(J)opMaii,HH 
O MeCTOHaXOJKAeHHH 3KOJIOrHH 3TOTO BH/ja B Pocchh. 

Po/j Cheilolejeunea npHHa/jJioxHT k ranoBOMy no/jceM. Lejeneoideae , nnn npe/jCTa- 
BHTejieH KOToporo xapaKTepHO HajiHHHe tohkoh ho)kkh cnoporoHa, o6pa30BaHHofi 
12 npo/jojibHbiMH pn^aMH KJieTOK, npo3paHHbiMH, 6e3 y3JiOBaTbix yrojimeHHH CTeHxa- 
MH BHeiHHerO CJIOJI KOpo 60 HKH, np03paHHbIMH 6eJIOBaTbIMH 3JiaTepaMH, 7 p^flaMH KOp- 
THKaJlbHblX KJieTOK CTe6jIH H HIHpOKO npHKpemieHHOH 6pK)HIHOH JIOnaCTbK) JIHCTa C flBy- 
MH 3y6uaMH, H3 KOTOpbIX O/JHH (nepBblH HJIH BTOpOH) nO/JBepraeTCJI 3HaHHTejIbHOH 
pe/tyKijHH. 

BHyTpH noflceMeHCTBa po/j Cheilolejeunea HaH6ojiee 6jih30k k po/jaM Leucolej eunea 
A. Evans h Lejeunea Libert. Ot nepBoro po/j OTJiHHaeTCJi ^Bypa3flejibHbiMH (nporaB 
uejibHbix) aM(f)HracTpiHiMH, a ot BToporo — pe/jyuHpoBaHHbiM nepBbiM 3y6uoM, ho xo- 
porno pa3BHTbiM BTopbiM (y Lejeunea HaGjiio/jaeTCJi pe/jyKijHJi BToporo 3y6ija npn 
3HaHHTeJIbHOM pa3BHTHH nepBOTO), a TaiOKe HaH6oJIbIHHM KOJIHHeCTBOM (He 6ojiee 3) 
3epHHCTbix MacjMHbix Tejieu; b KJieTKax JIHCTa nporaB MHoroHHCJieHHbix (20 h 6ojiee) 
h roMoreHHbix y Lejeunea. 

Bcero onncaHO okojio 160 bh^ob Cheilolejeunea , ho MHpoBaa o6pa6oTKa po/ja OT¬ 
cyTCTByeT, a nocKOJibxy, xa k yxa3biBaeT R. M. Schuster (1980), 6ojibiiiaa nacTb Taxco- 
hob 6biJia BbifleneHa F. Stephani b nocjie/jHHe ro/jbi ero )xh3hh h hx CTaTyc Hy>x,a;aeTCJi b 
nepecMOTpe, bo3mo)xho, hhcjio bh/job BHyTpH po/ja 6y^eT 3HaHHTejibHO MeHbiHHM, hqm 
cennac npe/jnojiaraeTCJi. IIpe/tCTaBHTeJiH Cheilolejeunea pacnpocTpaHeHbi Ha Bcex koh- 
THHeHTax, xpoMe AHTapxTHAH, b cy6TponHHecKHx h TponHHecxHx 30Hax. HaH6ojiee 
io)KHbie MecTOHaxo)KfleHHJi H3BecTHbi H3 TacMaHHH: C. albovirens (Hook. f. et Taylor) 
E. A. Hodgs. (McCarthy, 2006). Ha ceBep /jajibiiie npoHHKaiOT: b AMepHKe C. myriantha 
(Nees et Mont.) R. M. Schust. h C. evansii (M. S. Tayl.) R. M. Schust. (imur CeBepHaa 
KapojiHHa, okojio 40° c. in.: Schuster, 1980); b EBpone H3BecTeH jihiub o/jhh bh/j, 
HaH^eHHbiH Ha A3opcKHX ocTpoBax, C. cedercreutzii (H. Buch et Perss.) Grolle (Schu- 
macker, Vana, 2000); b A3hh MecTOHaxo)KfleHHe o6Hapy>xeHHoro HaMH C. obtusifolia 
Haxo/jHTCH Ha 43° c. in. Tomioe hhcjio bh/job, npoH3pacTaiomHX b Boctohhoh A3hh, He 
H3BecTHO, BepoHTHO oho npH6jiH>xaeTCJi k 30. B HacTO^mee BpeMJi jsjui KHTa h npHBO/jHT- 
ch 16 bh/job (So, Zhu, 1996), >Eiohhh — 13 (Yamada, Iwatsuki, 2006) h 3 /jjdi Kopen- 
ckoto n-OBa (Yamada, Choe, 1997). 

y^HTbiBaii, hto b OTenecTBeHHOH JiHTepaType onncaHHe Cheilolejeunea obtusifolia 
OTcyTCTByeT, uejiecoo6pa3HO jyacu> ^HarH03, cocTaBJieHHbin Ha ochobc H3yneHHJi 
co6paHHbix HaMH o6pa3uoB. npn cpaBHeHHH ero c onncaHHeM, npHBO^HMbiM M. Mizu- 
tani (1961), BbwcHHJiocb pacxo>x^eHHe, xacaiomeecn HexoTopbix pa3MepHbix noxa3aTe- 
jieii, 3th OTJiHHaiomHecH napaMeTpw noMemeHbi b KBa^parabie cko6kh. 

Cheilolejeunea obtusifolia (Steph.) Hatf., Misc. Bryol. Lichenol. 1 (14): 1. 1957. Pac- 
TeHHH )KejiTOBaTO-rpn3HO-3ejieHbie hjih Hpxo-3ejieHbie, Ha Bepxymxax no6eroB (oco6eH- 
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ho BeTOHKn) /jo cajiarabix, [400]450—525[600] mkm (bctohkh 340—360 mkm) mnp. 
h A —600[1000—1500] mkm ,o; ji. BeTBJieHHe jiaTepajibHoe. 

Ore6ejib [60—80]100—110 mkm b /jHaM., cocTaBJieH 14 KJieTKaMH, HapyacHbiH cjioh 
o6pa30BaH 7 KpynHbiMH KJieTKaMH 20—24 mkm b /piaM., BHyrpeHHHH coctoht H3 o/jhoh 
ueHTpajibHOH KJieTKH h 6 OKpy)KaiomHX, 11—13 mkm b j\k aM.; KJieTKH Ha nonepenHOM 
cpe3e AOBOJIbHO TOJICTOCTeHHblC, C MeJIKHMH BOrHyTbIMH yrJIOBbIMH yTOJimeHHHMH, pn- 
30HflbI MaJlOHHCJieHHbie. 

JIhctbh ^ByjionacTHbie, Ha6eraiomHe* jihhhji npHKpemieHHfl Ha GpioniHOH CTopoHe 
npoxo^HT no a yrjioM 80—90° k och cTe6jra, aanee H/jeT nonra napajuienbHO och, 
no flJiHHe 3TanacTb cooTBeTCTByeT 1/3—1/2 /yiHHbi aM(J) HracipH ; Ha cnHHHOH CTopo- 
He jihhhh npHKpenjieHH« CHOBa MeraeT HanpaBJieHHe h H#eT non™ nonepenHO och 
CT e6jiH hjih /ja^ee cnenca 3arHyTa BBepx. JIonacTH HepaBHbie, cnHHHa® b npoeiojHH rpy- 
meBH^Ha^, c 3aKpyrJieHHOH, OTorHyron ot CTe6jia BepxymKOH, 280—310 mkm /jji. 
h 220—230 mkm innp., c neJibHbiM KpaeM; GpiouiHaji o6pa3.yeT co chhhhoh nonacTbio 
xapaKTepHbiH jieHceHeoH/jHbiH KapMameK, y/yiHHeHHO-OBanbHafl, 150=—170 mkm /jji. h 
120 mkm uiHp., Ha OKOHnaHHH HeceT java 3y6ya: nepBbiH (no cneTy ot MecTa cohjichchhh 
co cnHHHOH nonacTbio) okojio 28 mkm /yi., o6pa30BaH 2 KJieTKaMH b ocHOBaHHH h o/jhoh 
B epxymenHOH, BepxymenHaH KJieTKa 3aKpyrneHHaH; BTopoH3y6eij okojio 50 mkm /yi., H3 
flByX H30flHaMeTpHHeCKHX KJieTOK B OCHOBaHHH H O/JHOH KOHeHHOH, y3KOH H OCTpOH, 
AJIHhoh flo 40 mkm. AM(f)HracTpHH OKpyrjibie flo nonepeHHO-OBajibHbix, Ha 1/3 pa3^e- 
jieHHbie y3KOH Bbipe3KOH, 125—150 mkm /yi.H 150—185 mkm uinp. Kjictkh b cepe/yiHe 
cnHHHOH JIOnaCTH TOHKOCTeHHbie, C KpynHbiMH, BbinyKJIbIMH yrJIOBbIMH yTOJimeHHHMH 

h HHor.ua c HeHBHbiMH npoMeacyTOHHbiMH, 10—11 [12—15] X 15—16[17 : — 20] mkm; 
b cepe^HHe GpioniHOH JionacTH 6ojiee KpynHbie, okojio 14 X 19 — 20 mkm. MacjniHbie 
Tejibna no 1—3, 3epHHCTbie, y/yiHHeHHo-OBajibHbie. 

OflHOflOMHblH (aBTeiJHJl), HO HaCTO BOCnpHHHMaeTCH KaK /JBy/JOMHblH,. BCJieACTBHe 
Toro, hto KpynHbie My>KCKHe h >KeHCKHe no6erH TepaiOT cbjbb c ochobhbim no6eroM. 
AH^penen Ha ochobhoh bctbh hjih Ha 6okobbix BeTOHKax (nacTO o6a BapnaHTa npncyT- 
CTByiOT Ha o^hom no6ere) HHTepKajwpHbie, A —6 nap. IIo6er b MecTe pa3BHTHa aH/jpo- 
ijeeB cy^caeTCH /jo 370—380 mkm b uinp. AHTepH^HajibHbie jihctbh )Kejio6naTbie, 6piom- 
Haa jionacTb yBejinneHa h cocTaBJiueT /jo 3/4 chhhhoh. IlepHxeijHajibHbie jihctbh c Jiona- 
CTHMH paBHOH BeJIHHHHbl H (J)OpMbI, /JJIHHOH /JO 330—370 MKM. IlepHXeiJHaJIbHblH 
aM(f)HracTpHH o6paTHO-TpanenHeBH^HOH (jiopMbi, 300 mkm /yi. h 170 mkm limp., Ha 1/3 
pa3^eJieH y3KOH Bbipe3KOH. IlepHaHTHH 675—750 mkm /yi. h 400—410 mkm uiHp., 
b npoflOJibHOM ceneHHH HenpaBHJibHO OBajibHbiH, c njiTbio hctko BbipaaceHHbiMH pe6pa- 
mh (1 cnHHHoe, 2 6okobbix h 2 6piomHbix), BepxyniKa CTHHyTa b y3KHH hochk. Ilo/t ne- 
pnaHTHeM oGbihho pa3BHTbi 1—2 no/jBepxymeHHbix no6era, ^aioiynx Hanano nojiHO- 
neHHblM BeTBHM. CnopO(f)HTbI HeH3BeCTHbI (pnc. 1). 

Bh^ HBJIHeTCH O/JHHM H3 Han60Jiee MeJIKHX epe^H BOCTOHHOa3HaTCKHX TaKCOHOB 
Cheilolejeunea h HanoMHHaeT Cheilolejeunea nipponica (S. Hatt.) S. Hatt., ot KOToporo 
OTJiHnaeTCH 6ojiee mcjikhmh pa3MepaMH no6eroB (400—600 mkm npoTHB 700—800), 
3arHyTbiM bo BHyrpb KpaeM cnHHOH Jionacra h CTpoeHHeM BToporo 3y6u;a 6piomHOH Jio¬ 
nacTH, OKaHHHBaiomHMCH y C. obtusifolia y3Koii h ocTpon kjictkoh c .zuihhoh, npeBbi- 
maiomeH HiHpHHy b 3 pa3a, b to BpeMH KaK y C. nipponica BepxymeHHaa KJieTKa no hih- 
pHHe paBHa ^pyrHM KJieTKaM GpioiimoH Jionacra, a ^JiHHa ee He 6ojiee hqm b 1.5 pa3a 
npeBbimaeT nmpHHy. TaK)Ke otmcthm, hto Haxo)KfleHHe C. nipponica b Pocchh BecbMa 
MajiOBepoHTHO, nocKOJibKy 3 tot hhohckhh bh a npoH3pacTaeT b BenH03ejieHbix Jiecax 
JiHHib Ha k»khoh okohchhocth HnoHCKoro apxHnejiara. 

y Ka3biBaBiiiHHCH jijvi Pocchh C. khasiana (Mitt.) N. Kitag., pacnpocTpaHeHHbiH b ihh- 
pOKOJIHCTBeHHblX H Cy6aJIbnHHCKHX XBOHHbIX Jiecax B Cpe/JHeH H IO)KHOH ^nOHHH, OTJIH- 
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Phc. 1. Cheilolejeunea obtusifolia (Steph.) S. Hatt. 

1 — no6er c nepnaHTHeM, bha co ciihhhoh CTopoHbi; 2 — no6er, bha c OpiouiHOH CTopoHbi; 3 — jihctwi; 4 — OKOHHa- 
HHe SpiouiHOH Jionacra; 5 — kjictkh b cepe^HHe ciihhhoh JionacTH; 6 — aMtfmracTpHH. UlKajibi: a — 10 mkm, aim 
4, 5\ b — 200 mkm, 3, 6; c — 1000 mkm ajih /, 2. (/, 2 — H3 P-65-32-06, IIpHMopcKHH Kpan, ropa Ojibxo- 
Baa, 03 X 2006, B. A. EaKanHH; 3 — 6 — H3 P-68-20-06. npHMopcKHH Kpan, pynen Ejiomobckhh, 06 X 2006, B. A. Ea- 

KaJlHH). 


naeTCH ot C. obtusifolia 6ojiee KpynHbiMH pa3MepaMH no6eroB (900—1000 mkm limp., 
npoTHB 400—600), 3aocTpeHHEiM nporaB 3aKpyrneHHoro OKOHnaHHeM ciihhhoh Jiona- 
cth h 6ojiee KpynHbiMH KJieTKaMH cnHHHOH JionacTH JiHCTa ( 15 — 18 X 20—22 mkm npo¬ 
THB 10—15 X 15—20 mkm). 

Bh/jm po/ja Cheilolejeunea BCTpenaiOTCH b pa3JiHHHbix KJiHMaTHnecKHX 30Hax h 
B pa3HbIX BbICOTHbIX nOJICaX, OT JIHCTOna/JHblX IIIHpOKOJIHCTBeHHblX JieCOB /JO BJia)KHbIX 
TponHKOB, r/je npoH3pacTaiOT Ha BJia^CHbix CKanax, CTBOJiax h bqtbzx /jepeBbeB, thhjioh 
A peBecHHe, pe>Ke noceJunoTca Ha ^chbbix jihctbhx (HanpHMep, C. trifaria (Reinw. et al.) 
Mizut.). C. obtusifolia H3 Bcex bh/job po/ja HMeeT HanOojiee ceBepHoe pacnpocTpaHeHHe 
h Hepe/jKO BCTpenaeTCH b >InoHHH h b K)>khoh Kopee (Mizutani, 1961), a TaK>Ke He/jaBHO 
o6Hapy>KeHa b KHTae (So, Zhu, 1996), r/je npoH3pacTaeT Ha CTBOJiax /jepeBbeB h BJia>K- 
hhx CKanax Ha BbicoTax MeHee 1500 m kbjx yp. m. b niHpoKOJiHCTBeHHbix Jiecax. 

HaMH bh/j 6biJi co6paH /jBa^/jbi. IlepBoe MecTOHaxo^cfleHHe pacnojio>KeHO Ha bwcotc 
1500 m Haa yp. m. b eji0B0-6epe30B0M nanopoTHHKOBo-KycTapHHKOBOM Jiecy (ropa Ojib- 
xoBaH43°20' c. in. 133°39' b. j\., P-65-32-06, 03 X 2006, B. A. EaKanHH), r/je neneHon- 
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Phc. 2. MecTa c6opa o6pa3ijOB Cheilolejeunea obtusifolia (Steph.) S. Hatt. (o6o3HaHeHbi nepHbiMH kb^jx- 

paTaMH). 


hhk npoH3pacTaji Ha BJia^cHbix yTecax KaHbOHa pynbn. BTopoe pacnojio>KeHO Ha BbicoTe 
500 m Hayp. m. b nojm/jOMHHaHTHOM, npeHMymecTBeHHO xbohhom (. Picea , Abies , Ta- 
xus , Phellodendron h /jp.) jiecy b noHMe pyHbn, r/je bh/j 6biji coOpaH TaK>Ke Ha BJia>KHbix 
cxajiax BflOJib 6epera (kjhoh Ejiomobckhh 43°15' c. hi. 133°43' b ./j. P-68-20-06, 
06 X 2006, B. A. BaicajiHH) (pnc. 2). 

TaKHM o6pa30M, cyGcTparaan npHyponeHHOCTb C. obtusifolia b Pocchh cootbctct- 
ByeT TaKOBOH b ^noHHH, o^HaKO b IIpHMopcKOM xpae oh BCTpenaeTCH npeHMymecTBeH- 
HO B XBOHHbIX JieCaX, a He B COo6meCTBaX, 06pa30BaHHbIX BOCTOHHOa3HaTCKHMH BHflaMH 
TaKHX poflOB, Kax Quercus , Juglans u r p. Ohcbhaho, 3to CBjnaHO c cyxocTbio KJiHMaTa 
(no CpaBHeHHIO C CeBepHOH ^[nOHHeH), H e/JHHCTBeHHblM C 006 meCTB 0 M, B KOTOpOM 3TOT 
BH/J MO)KeT npOH3paCTaTb B KOHTHHeHTaJlbHOH POCCHH, nBJHHOTCn TCMHOXBOHHbie TOp- 
Hbie Jieca Chxot3-Ajihhh, yBJiamweMbie jicthhmh MyccoHHbiMH BeTpaMH. 3Ta oco6eH- 
HOCTb pacnpOCTpaHeHHH BOCTOHHOa3HaTCKHX BH/JOB B npHMOpCKOM Kpae 6bIJia BbMBJie- 
Ha h onHcaHa Ha pn/je npHMepoB HaMH paHee (BaKajiHH, 2008). 

Haxo)KfleHHe Cheilolejeunea obtusifolia b EIpHMopcKOM Kpae 6lijio BnojiHe o>kh- 
flaeMO h cooTBeTCTByeT no nmpoTe ceBepHOH OKpaHHe apeana BH#a Ha o-Be XoKKaH/jo. 
BecbMa BepoHTHO, hto TaxcoH 6yo;eT o6Hapy^ceH b tcmhoxbohhom nonce apyrax opo- 
rpa(j)HHecKHx no/jHnTHH IO>KHoro CHXOT3-AjiHHn, a TaK>Ke Ha kmkhhx KypHJibCKHX 
ocTpoBax. 


Bjiaro^apHocTH 

Abtop npH3HaTejieH coTpyzjHHKaM, npHHnBiHHM ynacraH b oKcne/jHijHH Ha Ajiex- 
ceeBCKHH xpe6eT EIpHMopcKoro Kpan, h oco6eHHO M. C. HraaTOBy (rBC PAH) h 
B. SL. Hep^aHueBOH (EnH JfBO PAH) 3a noMomb npn c6ope MaTepnana h Bbi6ope MecT 
/yin npoBe/jeHHn Hccjie/jOBaHHH. 

Pa6oTa nacTHHHO no/mepncaHa rpaHTaMH Pocchhckoix) (jiOH/ja (JiyH/jaMeHTajib- 
HbiH HCCJieflOBaHHH (npoeKT X<> 06-05-64137), JfBO PAH (npoeKra 06-III-A-06-153, 
06-III-B-06-190) h Ooh/jom co/jeiiCTBHn OTenecTBeHHOH Hayxe. 
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SUMMARY 

Cheilolejeunea obtusifolia (S. Hatt.) S. Hatt. is newly recorded for Russian liverwort flora in the 
collection from Alekseevsky Range (Primorsky Territory, Russian Far East). Morphological descripti¬ 
on of the species is provided. Its systematic position, ecology and distribution are discussed. 
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HHCJIA XPOMOCOM 


yflK [582.5. 58.086] (—925.13) 

© II. T. ^Kyicoea, B. B. Kouepy6a, B. B. IleTpoBCKHH 
HHCJIA XPOMOCOM BH£OB PACTEHHH CEBEPA EBPA3HH 

P. G. ZHUKOVA, V. V. KOTSERUB A, V. V. PETROVSKY. CHROMOSOME NUMBERS 
OF PLANT SPECIES OF THE EURASIAN NORTH 

EoTaHHHecKHH HHCTHiyr hm. B. JI. KoMapoBa PAH 
197376 C.~neTep6ypr, yji. npo(|). nonoBa, 2 
OaKC (812) 234-45-12 
E-mail: viola.kotseruba@gmail.com 
nocTyriHJia 02.03.2009 

nyOjmicyiOTCfl pe3yjibTaTbi onpe^eneHnu nwcna xpomocom y 172 bh^ob cocy^ncTbix pacTeHHH H3 apK- 
THHecKHX h cyOapKTHHecKHX paiioHOB EBpa3HH. BnepBbie nyOjmicyiOTCJi nucjia xpomocom Minuartia ja- 
cutica Karav. — 2n = 24 h jxjih Potentilla lenensis Sojak — 2n = 28, 2n = 42. HoBbie nucjia xpomocom Bbure- 
jieHbi y Claytonia sarmentosa C. A. Mey. — 2n = 40, y Saxifraga spinulosa Adams — 2n = 20, y Taraxacum 
kuvaevii Tzvel. — 2n = 16. OTMenaiOTCJi HOBbie cjiynan BHyrpHBHflOBOH KapnoJiornHecKOH ,aH(j)(j)epeHuna- 
UHH. npHBO^HTCH yTOHHeHHH HeKOTOpbIX npOKHHX Onpe^eJieHHH JIH OTfleJIbHblX TaKCOHOB. 

KnioneBbie cnoBa: xpOMOCOMHbie nucjia, pacTeHHH ceBepa EBpa3HH, nonunnoH^Hbie paflbi, Kapno- 
jiorHnecKHe pacbi, BH,aoo6pa30BaHHe. 

npH noATOTOBKe KapHOJiorHHecKHX flaHHbix flJiH ny6nHKau;HH b roTOB^meMCH «Koh- 
cneKTe (jmopbi L(HpKyMnojrapHOH Apkthkh» aBTopaMH KpHranecKH npocMOTpeHbi h ch- 
CTeMaTH3HpoBaHbi MaTepnajibi (npenapaTbi h rep6apHbie o6pa3ijbi) no onpe/jejieHHio 
nncjia xpomocom y pacTeHHH H3 ceBepHbix panoHOB EBpa3nn. B a6cojiK>THOM 6ojibiiiHH- 
CTBe 3TO BHflbl pOCCHHCKOH ApKTHKH H Cy6apKTHKH. MbI COHJIH B03MOXCHbIM H IjeJieCO- 
o6pa3HbiM ony6jiHKOBaTb paHee He noHBJMBmyiocH b nenara nacTb 3thx MaTepnanoB. 
B ochobhom b hhx coflep)KaTCH pe3yjibTaTbi noBTopHbix onpe^eJieHHH HHCJia xpomocom 
y pe/jKHx h KpHTHnecKHx TaKCOHOB, a TaK)Ke y paHee He Hccjie/joBaBmHxai bh/job b pa3- 
hhx nacTHx hx apeanoB. B cbh3h c 3thm /jajiee b pa6oTe noMemeHbi KpaTKHe KOMMeHTa- 
PHH HeKOTOpbIX o6pa3IJOB H OT/jeJIbHblX TaKCOHOB. 3tH 06pa3IJbI OTMeneHbl B Ta6jIH : 
ne 3HBKOM.* 

riOBTOpHO OTMeneHO HaJIHHHe HeCKOJIbKHX KapHOJIOTHHeCKHX pac B CeBepOHKyTCKHX 

nonyjHHjHflx Deschampsia sukatschewii (Popl.) Roshev. (2n = 26, 28, 42), Poa botrioi- 
des (Trin. ex Griseb.) Kom. (2n = 28, 42, 56), b nyKOTCKHX nonyjmjHflx Poa arctica 
R. Br. (2n = 62, 70), Poa pratensis L. (2n = 52, 62). 

Bhobb 3a(f)HKCHpoBaHa KapHOJiorHnecKaH ^H(J)(J)epeHii 1 Haii 1 HH BHyTpH HiHpoKO TpaK- 
TyeMoro BH#a Bromopsispumpelliana (Scribn.) Holub, r/je paca, paccMaTpHBaeMan b Ka- 
necTBe no/jBH/ja subsp. arctica (Schear) Tzvel., KOHCTaHTHO OKa3biBaeTCH TeTparnioH/j- 
HOH (2n = 28) B OTJIHHHe OT OKTOnJIOHAHOH THnOBOH (2n = 56). 

yTOHHeHbi HHCJia xpomocom y o6pa3L[OB Carex glareosa Wahlb.: o6a o6pa3ija hmciot 
2n = 66, KaK y 6ojibHiHHCTBa apKTHnecKHX pacTeHHH ototo BH/ja (Love, Love, 1975). 
^Ba HaniHx npe)KHHX no/jcneTa Ha npenapaTax ny6jiHKyeMbix o6pa3ijoB ()KyKOBa, IleT- 
PObckhh, 1980; IleTpoBCKHH, )KyKOBa, 1981) 0Ka3ajiHCb hctothbimh. 
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HHCJia XpOMOCOM HeKOTOpbIX BHflOB paCTeHHH CeBepHOH EBpa3HH 


Ha3BaHne Bnaa 

HoMep 

o6pa3iia 

2n 

PauoH c6opa o6pa3iia 

Potamogetonaceae 




Potamogeton alpinus Balb. subsp. tenui- 
folius (Rafin.) Hult. 

73-86T 

52 

CeB. RKyrafl, noc. IIoxquck 

P. borealis Rafin. 

72-137 

86 

Boct. HyKOTKa, ropa rHJibMHMJiHHeH 

P. friesii Rupr. 

73-88T 

26 

CeB. RKyTHH, noc. IIoxo^ck 

P. pectinatus L. 

72-133 

86 

Boct. HyKOTKa, ropa InjibMHMJiHHeH 

Poaceae 




Hierochloe alpina (Sw.) Roem. et 
Schult. 

74-279T 

56 

3an. HyKOTKa, noJinpHan ct. Paynya 

Agrostis kudoi Honda, 

74-107T 

28 

AmoncKoe Haropbe, pynen Rro^Hbin 

Calamagrostis neglecta (Ehrh.) Gaerth., 
Mey. et Scherb. s. str. 

75-235)K 

28 

CB RKymn, noc. YcTb-Hepa 

C. purpurascens R. Br. 

C-78-1972 

42 

3an. HyKOTKa, p. TaBpeMJiHH 


C-80-446 

41 

3an. HyKOTKa, 03 . TbiTbuib 

Deschampsia borealis (Trautv.) Ros- 
hev. 

77-43T 

26 

Boct. HyKOTKa, ropa Hohh 

D. sukatschemi (Popl.) Roshev.* 

75-96 

26 

CB flicyraH, xp. Y^axaH-HncTan 


75-188)K 

28 

CB HKyran, noc. YcTb-Hepa 


73-59T 

42 

CeB. flKyrafl, noc. IIoxo^ck 

Poa arctica R. Br. s. str.* 

74-351T 

62 

3an. HyKOTKa, <J>aKT. KpecTOBaa 


68-750 

>70 

3an. HyKOTKa, r. IleBeK 


75-212)K 

70 

CB HKyron, noc. YcTb-Hepa 

P. botryoides (Trin. ex Griseb.) Kom.* 

75-2522K 

28 

TaM ace 


75-300)K 

42 

CB HKyran, pynen blT-IOpnx 


75-267)K 

56 

CB HKyran, pynen MsKHSpra 

P. palustris L. 

C-77-1969 

56 

3an. HyKOTKa, p. Kbrren-rynTeHb- 
pbiBeeM 

P. pratensis L. s. str.* 

74-196T 

52 

3an. HyKOTKa, c. norbimteHo 


76-35M 

62 

3an. HyKanca, p. JIejn>Bepn>iprbiH-Bep- 




XOBbH 

Puccinellia borealis Swall. s. str. 

64-304 

42 

3an. HyKOTKa, noc. AnanejibxnHo 


68-6311 

42 

3an. HyKOTKa, r. IleBeK 


C-77-1967 

42 

3an. HyKOTKa, p. KbiTen-ryiiTem>pbi- 




BeeM 


73-108T 

42 

CeB. HKyran, noc. noxo^CK 

Festuca altaica Trin. 

C-80-453 

28 

3an. HyKOTKa, 03. HjinpHen 

F. auriculata Drob. 

68-30n 

14 

Hemp. HyKOTKa, p. KoMapHHan 

F. brachyphylla Schult. et Schult. fil. 

68-39K 

42 

Hemp. HyKOTKa, 03. 3jibrbirbiTrbiH 


Cr-75-880 

42 

CeB. HKyrnfl, noc. Hepocnn 


C-68-754 

42 

3an. HyKOTKa, r. IleBeK 


cr-76-ooi 

42 

3an. HyKOTKa, p. Maji. KenepBeeM 


67-69K 

42 

AmoncKoe Haropbe, p. EpryBeeM 


67-116K 

42 

TaM ace 


67-162K 

42 

Boct. HyKOTKa, xp. HcKaTeHb 


67-179K 

42 

TaM ace 

F. brevissima Jurtz. s. str. 

81-124V 

14 

Ahiohckhh xpebeT, p. IpeMynan 

F. brevissima subsp. contracta Yurtz. 

81-128 

14 

TaM ace 


67-14FI 

14 

Boct. HyKOTKa, noc. Stbcichhot 


74-20C 

14 

lOacH. HyKOTKa, noc. EepHHroBCKHW 

F. hyperborea Holrnen ex Frederiksen 

67-174K 

28 

Boct. HyKOTKa, xp. HcKaTeHb 
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flpodo/io/ceHue ma6jiuu,bi 


Ha3BaHne Buzia 

HoMep 

o6pa3ua 

2 n 

PafioH c6opa o6pa3ua 

F. rubra L. subsp. arctica (Hack.) Go- 

67-1 IK 

42 

3an. HyKOTKa, noc. EapaHHxa 

vor. 

67-60K 

42 

3an. HyKOTKa, p. Paynya 


67-76K 

42 

3an. HyKOTKa, p. HayH 

Bromopsispumpelliana (Scribn.) Holub 

76-25K 

56 

CB HKyraa, p. Hh baim — ycTbe 

s. str. 

C-78-1971 

56 

3an. HyKOTKa, p. TaBpeMJiHH 


C-78-1975 

56 

TaM xce 


C-79-2022 

56 

0-b BpaHrejiH, 6yxTa CoMHHTeJibHaa 

B. pumpelliana (Scribn.) Holub subsp. 
arctica (Schear) Tzvel.* 

C-79-2050 

28 

3an. HyKOTKa, p. HpaKBaaM 

Elymus kronokensis (Kom.) Tzvel. var. 
borealis (Turcz.) Tzvel. 

75-3162K 

28 

CB HKymn, p. AHTaranaH 

var. scandicus (Nevski) Tzvel. 

C-79-2034 

28 

3an. HyKOTKa, noc. EhjihGhho 

E. macrourus (Turcz.) Tzvel. subsp. 
neplianus (V. Vassil.) Tzvel. 

74-121T 

28 

AmoncKoe Haropbe, pynen Rro^Hbiii 

Cyperaceae 




Carex glareosa Wahlb.* 

79-144 

66 

0-b BpaHre^H, JiaryHa nonoBa 


78-124 

66 

AmoncKoe Haropbe, p. CyxapHaa 

C. norvegica Retz.* 

78-66 

56 

AHioHCKoe Haropbe, p. JIionBeeM 

C. saxatilis L. subsp. laxa (Trautv.) 
Kalela 

71-233 

80 

0-b BpaHrejia, p. HeH3BecTHan 

C. schmidtii Meinsh. 

73-48V 

62 

AHioHCKoe Haropbe, 03. HjiMpHeil 

C. trautvetteriana Kom. 

78-75 

58 

AHioHCKoe Haropbe, p. JIionBeeM 

C. mlliamsii Britt. 

77-45T 

46 

Boct. HyKOTKa, 03. Hohh 

C. wiluica Meinsh. 

74-170T 

70 

3an. HyKOTKa, c. norbiH^eHo 

Convallariaceae 




Smilacina trifolia (L.) Desf. 

82-140 

36 

3an. HyKOTKa, ropa ByjiKaHHaa 

Salicaceae 




Populus tremula L. 

76-83M 

38 

3an. HyKOTKa, p. Maji. KenepBeeM 

Salix hastata L. 

74-04 

38 

Boct. HyKOTKa, Mbic Kpay3e 

S. lanata L. subsp. richardsonii (Ho¬ 
ok.) A. Skvorts. 

77-114 

38 

TaM xce 

S. phlebophylla Anderss. 

74-58L 

38 

» » 

S. polaris Wahlenb. 

71-08P1 

114 

Boct. HyKOTKa, xp. HcKaTeHb 


72-30 

114 

Boct. HyKOTKa, noc. JIaBpeHTHfl 

S. pseudopentandra (B. Floder.) B. Flo- 
der. 

C-79-2013 

76 

3an.HyKOTKa, noc. EhjihGhho 

S. pulchra Cham. 

74-19L 

76 

Boct. HyKOTKa, Mbic Kpay3e 

S. reticulata L. 

74-03L 

38 

TaM xce 


74-44T 

38 

AHioHCKoe Haropbe, pyHeii Rro^HbiH 

S. tschuktschorum A. Skvorts. 

77-224 

114 

IOxch. HyKOTKa, xp. neKyjibHeH, 
p. BbiqbH 

Betulaceae 




Betula cajanderi Sukacz. 

67-206K 

28 

KojibiMCKoe Haropbe, noc. JJebHH 

B. divaricata Ledeb. 

67-616K 

42 

TaM xce 

B. extremiorientalis Kuzen. et V. Vassil. 

76-12K 

28 

CB flKyTHH, ycTbe p. HHb5uin 

Polygonaceae 




Rumexacetosa L. subsp. lapponicus Hiit. 

72-118 

15 

Boct. HyKOTKa, p. THJibMHMJiHBeeM 

R. acetosa L. subsp. pseudoxyria Tolm. 

76-85M 

14 

3an. HyKOTKa, p. Maji. KenepBeeM 


5 EoTaHHHecKHM acypHaji, N9 12, 2009 r. 
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IlpodoAoiceHue madnui^bi 


Ha3BaHiie BHjia 

HoMep 

o6pa3ua 

2n 

PawoH c6opa o6pa3ua 

R. graminifolius Lamb. s. str. 

74-2 IT 

14 

3an. HyKOTKa, BepxoBbfl p. fLorbiHueH 


76-19M 

14 

3an. HyKOTKa, p. JlejibBeprbiprbiH 


Cr-78-600 

14 

CB flicyTHfl, c. KpyTan flpecBa 

R. graminifolius var. subspathulata (Tra- 
utv.) Tolm. 

Cr-78-601 

14 

TaM xce 

R. hultenii Tzvel. (R. sibiricus auct.)* 

C-75-1565 

20 

3an. HyKOTKa, noc. TlorbiHjieHo 

Chenopodiaceae 




Chenopodium prostratum Bunge s. 1. 
[=C. karoi (Murr.) Aellen] 

Cr-81-57 

36 

fO)KH. HyKOTKa, noc. Ytcchkh 

Portulacaceae 




Claytonia sarmentosa C. A. Mey* 

77-40T 

40 

Boct. HyKOTKa, 03. Hohh 

Caryophyllaceae 




Stellaria ciliatosepala Trautv. 

Cr-87-65 

72 

AHioncKoe Haropbe, p. AfiynnH 


Cr-87-66 

72 

TaM xe 

S. dahurica Willd. ex Schlecht. 

Cr-86-68 

104 

CeB. flKyrafl, noc. Baiaran 

S. dicranoides (Cham, et Schlecht.) 
Fenzl 

72-06 

26 

Boct. HyKOTKa, noc. JlaBpeHTna 

S. flscheriana Ser. 

C-74-1431 

26 

3an. HyKOTKa, BepxoBbfl p. JlorbmiieH 

S. humifusa Rottb. 

72-149 

26 

Boct. HyKOTKa, p. THJibMHMJiHBeeM 

S. monantha Hult. 

Cr-80-81 

52 

3an. HyKOTKa, noc. HjinpHen 


Cr-85-11 

52 

3an. HyKOTKa, p. JlaHHaBaaM 

S. peduncularis Bunge* 

Cr-83-23 

104 

CeB. HKymn, noc. O^eHeropcK 


Cr-83-24 

104 

TaM xce 


Cr-86-69 

104 

CeB. PL Kyron, noc. BaTaran 


Cr-87-64 

104 

AHioncKoe Haropbe, p. IlexceHKa 

Cerastium arvense L. 

C-69-799 

36 

0-b BpaHre^a, p. MaMOHTOBaa 

C. maximum L. 

C-79-2061 

38 

11-oB RMaji, Mbic KaMeHHbin 

Minuartia jacutica Karav.* 

Cr-86-17 

24 

CeB. HKyraH, noc. BaTaran 

M. vema (L.) Hiern 

Cr-69-313 

24 

CB HKyrafl, noc. YcTb-Hepa 

Eremogone formosa (Fisch.) Fenzl 

Cr-70-80 

44 

KojibiMCKoe naropbe, OjibCKoe njiaTO 

Silene stenophylla Ledeb. 

Cr-77-1893 

24 

Boct. HyKOTKa, 03. Hohh 

Gastrolychnis apetala (L.) Tolm. et 
Kozhanczikov 

C-74-1400 

24 

Boct. HyKOTKa, Mbic Kpay3e 

G. involucrata (Cham, et Schlecht.) A. 

Cr-69-3002 

48 

Boct. HyKOTKa, o-b Kojhohhh 

et D. Love (G. affinis auct.) 

C-79-2020 

48 

3an. HyKOTKa, noc. BhjihGhho 

G. macrosperma (A. Pors.) Tolm. et 

Cr-74-447 

48 

UeHTp. HyKOTKa, p. PbiBeeM 

Kozhanczikov 

Cr-74-448 

48 

TaM xce 

Dianthus repens Willd. 

C-80-2140 

60 

AHioncKoe Haropbe, 03. TbiTbuib 

Ranunculaceae 




Caltha arctiva R. Br. 

74-49M 

60 

CB HKymn, xp. YjiaxaH-Tac 

C. palustris L. subsp. sibirica (Regel) 
Hult. 

73-08T 

58 

CeB. HKyrafl, noc. noxoiicK 

Trollius chartosepalus Schipcz. 

C-83-2241 

16 

3an. HyKOTKa, 03. flpyMJiHHHoe 

Pulsatilla multifida (G. Pritz.) Juz 

C-73-1356 

16 

AHioncKoe Haropbe, 03 . HjinpHen 

Ranunculus affinis R. Br. 

76-69K 

32 

Boct. HyKOTKa, noc. RHpaKniiHOT 

Ranunculus affinis R. Br. 

78-121V 

48 

CB HKyrnn, p. CyxapHan 

R. gmelinii DC. 

74-312T 

16 

3an. HyKOTKa, noc. Payuya 


76-18M 

16 

3an. HyKOTKa, p. JlejibBeprbiprbiH 


77-47V 

16 

3an. HyKOTKa, p. Kbrren-rynTeHbpbi- 




BeeM 


1858 



Upodo/iMeHue ma6/iuu,bi 


Ha3BaHHe BHfla 

HoMep 

o6pa3ua 

2n 

PaftoH c6opa o6pa3ua 


82-139 

16 

AmoftCKHft xpebeT, ropa ByjiKaHHaa 

R. hyperboreus Rottb. subsp. tricrenatus 

72-53 

32 

Boct. HyKOTKa, noc. JlaBpeHTwa 

(Rupr.) A. et D. Love 




R. sulphureus C. J. Phipps 

71-5211 

*80 

0-b BpaHre;ia, p. FycHHaa 

R. turneri Greene s. str. 

74-327T 

28 

3an. HyKOTKa, noc. Pay i iya 

R. turneri Greene subsp. jacuticus 

76-13K 

14 

CB RKyTMfl, ycTbe p. Mhmijih 

(Ovcz.) Tolm. 




Leptopyrum fumarioides (L.) Reichenb. 

Cr-86-14 

14 

CeB. RKyTHfl, noc. Baiarah 

Papaveraceae 




Papaver detritophilum Petrovsky* 

C-66-475 

42 

HyKorcKoe Haropbe, p. CeB. Ymkpmh- 
HeT 


C-68-81 

42 

AHanbipcKoe Haropbe, p. KoMapHHaa 


C-68-893 

42 

TaM xq 


cr-8i-oi 

42 

AmoftcKoe Haropbe, 03. BepxHHft 
MjiHpHeft 


Cr-82-09 

42 

KDxch. HyKOTKa, 03. HyreHeyT 


Cr-82-10 

42 

TaM xt 


Cr-82-20 

42 

3an. HyKOTKa, p. JleB. CajiaMHxa 


Cr-82-21 

42 

TaM ace 


Cr-83-05 

42 

3an. HyKOTKa, 03. flpyM^HHHoe 


Cr-83-35 

42 

TaM xe 


Cr-83-42 

42 

3an. HyKOTKa, p. ripHBaabHaa 


cr- 83-01CH 

42 

Boct. HyKOTKa, 03. Twxoe 


Cr-83-03CH 

42 

TaM ace 


Cr-83-02CH 

42, 56 

Boct. HyKOTKa, p. CHHeBeeM 


CT-85-02 

42 

AHioftcKoe Haropbe, pyaeft J1o3hh- 

KOBblft 


Cr-85-03 

42 

TaM xq 


Cr-85-05 

42 

AHiohcKoe Haropbe, p. TyfiryKeHbeB 


Cr-85-06 

42 

AHiohcKoe Haropbe, p. MbiprosaaM 


Cr-85-21 

42 

TaM xe 


Cr-87-38 

42 

3an. HyKOTKa, OjioftcKHfi xp., p. KeHKe 


Cr-87-43 

42 

TaM xe 

P. hypsipetes Petrovsky* 

Cr-87-41 

28 

» » 


Cr-82-05 

28 

AHiohcKoe Haropbe, noc. CraayxHHO 


Cr-82-06 

28 

TaM xe 


Cr-82-07 

28 

» » 

P. lapponicum (Tolm.) Nordh. subsp. 

CT-70-05 

42 

CeB. RKyTHB, noc. Thkch 

orientate Tolm.* 

Cr-78-002 

42 

CB flKyTHB, p. CyxapHaa 


Cr-74-27 

42 

AHiohcKoe Haropbe, ropa flyra 


Cr-80-113 

42 

HyKOTCKoe Haropbe, p. najiasaaM 


Cr-81-200 

42 

CeB. HyKOTKa, noc. Bn;i;iHHrc 

P. lapponicum (Tolm.) Nordh. subsp. 

C-84-93 

56 

>K-£. ct. rio;iapHbift Ypaji, ropa llIjieM 

jugoricum (Tolm.) Tolm. 




P. microcarpum Greene s. str.* 

C-68-111 

14 

3an. HyKOTKa, noc. KoMcoMo;ibCKHft 


Cr-68-114 

14 

AnaztbipcKoe Haropbe, p. KoMapnnaa 


Cr-68-122 

14 

TaM xe 


Cr-72-17 

14 

AHaawpcKoe Haropbe, p. fopnocTaeBaa 


Cr-73-20 

14 

AmottcKoe Haropbe, 03. MjinpHeti 


cr-1345 

14 

AHiohcKoe Haropbe, noc. MjiHpHetf 


Cf-87-40 

14 

3an. HyKOTKa, OjioftcKHti xpedcr, 
p. KeHKe 


1859 




IJpodoAMenue madnui^bi 


Ha3BaHHe biw 

HoMep 

o6pa3ua 

2 n 

PauoH c6opa o6pa3ua 

P. microcarpum Greene subsp. czeka- 
nowskii (Tolm.) Tolm. 

Cr-76-1701 

14 

AHioncKoe Haropbe, noc. BhjihGhho 

P. multiradiatum Petrovsky 

Cr-85-24 

42 

O-b BpaHrejw, 6yxia CoMHHTejibHaa 


CT-85-26 

42 

TaM xce 


Cr-85-43 

42 

» » 

P. nudicaule L. s. 1. 

CT-05-1188 

42 

K)B TauMbip, p. KoTyw — cpe^Hee 




TeneHne 

P. udicaule L. subsp. insulare Pet- 
rovskv 

Cr-85-36 

42 

O-b BpaHrejiH, 6yxTa CoMHHTejibHan 

P. paucistaminum Tolm. et Petrovsky 

CT-80-402 

70 

IOxch. HyKOTKa, 03. BapaHbe 


CT-80-09 

70 

HyxoTCKoe Haropbe, p. IlajiHBaaM 


CT-83-03 

70 

AHioiicKoe Haropbe, p. Hro^Han 

P. pulvinatum Tolm. s. str.* 

Cr-05-104 

28 

IIjiaTO IlyTopaHa, 03. JIaMa 


CT-05-168 

28 

TaM xce 


CT-05-178 

28 

» » 


CT-05-198 

28 

» » 


CT-05-310 

28 

» » 


CT-05-468 

28 

» » 

P.pulvinatum Tolm. subsp. interim 
Petrovskv 

Cr-69-59 

28 

O-b BpaHre;w, p. TycHHaa 

P. schamurinii Petrovskv 

CT-70-23 

42 

O-b BpaHrejia, 6yxia CoMHHTejibHaa 


CT-85-39 

42 

TaM xce 

P. uschakovii Tolm. et Petrovskv 

CB-84-11 

42 

» » 

Brassicaceae 




Bray a aenea Bunge subsp. pseudoaenea 
Petrovskv 

CT-76-76H 

56 

BOCT. HyKOTKa, nOC. flHpaKHHHOT 

Barbarea orthoceras Leded. 

CT-75-223 

16 

CeB. ^KyTHH, noc. HepcKHH 

Rorippa palustris (L.) Bess. 

64-233 

32 

3an. HyKOTKa, noc. KpacHoapMencKHii 

Cardamin digitata Richards. 

82-144 

28 

3an. HyKOTKa, p. PbibHaa 

C. hyperborea 0. E. Schulz 

72-109 

28 

BOCT. HyKOTKa, p. THJIbMHMJIHBeeM 

Parry a nudicaulis (L.) Regel s. str. 

68-07K 

28 

3an. HyKOTKa, p. HarJieHHrbmeeM 

Lesquerella arctica (Wormsk. ex Hor- 

CT-82-30 

60 

Boct. HyKOTKa, p. HennyHb 

nem.) S. Wats. 

C-84-XX 

60 

CeB. HKyTHH, noc. HexypoBKa 

Thlaspi kamtschaticum Karav. 

Cr-85-67 

14 

IOxch. HyKOTKa, p. BaaMomca 

Armoracea sisymbrioides. (DC.) Cajand. 

CT-86-10 

32 

CeB. flKyrafl, noc. BaTaran 

Saxifragaceae 




Saxifraga spinulosa Adams* 

CT-86-09 

20 

CeB. HKyraa, noc. YcTb-Kynra 

Chrysosplenium alternifolium L. subsp. 

74-20V 

66 

AHioHCKoe Haropbe, ropa flyra 

arctomontanum Petrovsky* 

80-61V 

66 

AHioncKoe Haropbe, p. PbibHaa 


80-65V 

66 

TaM xce 


80-84V 

66 

AHioncKoe Haropbe, p. TbrninyraH 


80-85V 

66 

AHioncKoe Haropbe, 03. TbiTbnib 


82-135 

66 

UeHT. HyxoTKa, p. Boji. FlejieaoH 


75-257>K 

66 

Boct. JlKyraa, HepcKoe njiocKoropbe 

C. tetrandrum (Lund ex Malmgr.) 
Th. Fries 

77-29T 

24 

Boct. HyKOTKa, p. THJibMHMJiHBeeM 

Rosaceae 




Potentilla arenosa (Turcz.) Juz. 

C-80-2122 

42 

Ahiohckhh xpebeT, p. EbicTpaHKa 


Cr-83-501 

42 

CB 5lKyTHH, p. MnanrupKa, noc. Bo- 

pOHUOBO 


1860 



JJpodo/iMeHue madjiuu^bi 


Ha3BaHHe B*ma 

HoMep 

o6pa3ua 

2n 

PauoH c6opa o6pa3ua 


CT-83-502 

42 

CB HKyma, p. HmuirHpKa, noc. Ojie- 
HeropcK 

P. crebridens Juz. subsp. hemicrvophila 
Jurtz. 

CT-77-25 

28 

AHiOHCKoe Haropbe, p. KbiTen-Tyn- 
TeHbpbiBeeM 

P. hyparctica Make subsp. nivicola 

CT-83-16 

28 

3an. HyKOTKa, p. Cox 

Jurtz. et Petrovsky 




P. lenensis Sojak* 

CT-84-34 

28 

CeB. HKyTHH, noc. HexypoBKa 


CT-84-33 

42 

TaM xce 


CT-84-32 

42 

» » 

P. x petrovskyi Sojak 

Cr-83-20 

56 

3an. HyKOTKa, p. Cox 

P. subvahliana Jurtz. 

77-49 

28 

Boct. HyKOTKa, 03. Hohh 

P. uniflova Ledeb. 

67-166K 

28 

Boct. HyKOTKa, xp. HcKareHb-nepeBaji 


74-46C 

28 

K)>kh. HyKOTKa, noc. EepHHroBCKHH 

Sanguisorba officinalis L. 

CT-75-1571 

28 

CeB. flKyrafl, noc. HepcKnn 

Rosa acicularis Lindl. 

77-121 

56 

K)>kh. HyxoTKa, xp. Papbrnam, p. Jlec- 
Ha h 

Fabaceae 




Astragalus alpinus L. s. str. 

Cr-59-503 

16 

CeB. HKyrna, p. yjiaxaH-CaKKbipbip 

A.frigidus (L.) A. Gray subsp. parviflo- 

C-74-1415 

16 

Boct. HyKOTKa, mbic Kpay3e 

rus (Turcz.) Hult. 

C-74-1416 

16 

TaM xce 

A. inopinatus Boriss. subsp. oreogenus 

C-86-04 

16 

CeB. HKyran, noc. YcTb-Kynra 

Jurtz. 




A. norvegicus Grauer 

CT-86-03 

16 

TaM xce 

A. pseudoadsurgens Jurtz. * 

67-30L 

32 

Boct. HyKOTKa, p. AMryaMa, 174-n 
km Tpaccbi 


69-13K 

32 

TaM xce 


75-289)K 

32 

CB ^KyTHH, noc. YcTb-Hepa 


75-86)K 

32 

CB JlKyTHfl, xp. YjiaxaH-HHCTan 


76-33K 

32 

CB JlKyrafl, p. MHbHJiH-ycTbe 


76-65K 

32 

CB HKyron, noc. TioGejiax 

A. schelichomi Turcz. 

CT-70-37 

16 

CB HKyrafl, noc. YcTb-Hepa 

A. tolmaczevii Jurtz.* 

CT-71-1122 

32 

0-b BpaHrejia, p. CoMHHTeJibHaa 


CT-72-01 

32 

Boct. HyKOTKa, noc. JlHpaKHHHOT 


CT-74-1409 

32 

Boct. HyKOTKa, Mbic Kpay3e 


CT-76-4A 

32 

Boct. HyKOTKa, noc. JlHpaKHHHOT 


CT-76-5JI 

32 

TaM xce 


CT-76-6J1 

32 

» » 


CT-76-7fl 

32 

» » 

A. tugarinovii Basil.* 

CT-67-573 

32 

Boct. HyKOTKa, p. AMryaMa, 174 -h 
km Tpaccbi 


CT-67-656 

32 

Boct. HyKOTKa, xp. HcKaTeHb-nepeBaji 


Cr-72-5051 

32 

3an. HyKOTKa, noc. EhjihGhho 


Cr-74-5052 

32 

AmoncKoe Haropbe, ropa flyra 


Cr-72-1269 

32 

Boct. HyKOTKa, noc. HupaKHHHOT 


CT-76-1723 

32 

TaM xce 


Cr-76-1782 

32 

» » 


Cr-76-1783 

32 

» » 


Cr-76-1791 

32 

» » 

Oxytropis czukotica Jurtz.* 

65-261 

32 

0-b Bpanrejin, 6yxTa Po^xcepc 


CT-71-1210 

32 

TaM xce 


65-296. 

32 

MyKOTCKoe Haropbe, p. Ky3KByHb 


1861 



npodo/iotcenue madnui^bi 


Ha3Ba»He enaa 

HoMep 

o6pa3ua 

2n 

PafioH c6opa o6pa3ua 


C-67-651 

32 

Boct. HyKOTKa, p. 3pryBeeM 


C-67-664 

32 

Boct. HyKOTKa, p. AMryaMa. 174-ft 
km Tpaccbi 


C-68-696 

32 

AHa^bipcKoe Haropbe, p. KoMapuHaa 


C-68-709 

32 

3an. HyKOTKa, ropa FleBeK 


72-41 

32 

Boct. HyKOTKa, noc. JIaBpeHTHfl 

0. deflexa (Pall.) DC. s. str. 

C-80-00 

16 

CeB. HKyrnfl, noc. YcTb-Kywra 

0. gorodkovii Jurtz.* 

65-76 

16 

0-b BpaHrejin, 6yxTa CoMHHTeJibHaa 


Cr-71-1209 

16 

TaM xe 


cr-71-12ll 

16 

Boct. HyKOTKa, noc. YajieH 


CT-71-1215 

16 

Boct. HyKOTKa, noc. JiHHoyH 


69-90K 

16 

Boct. HyKOTKa, noc. HanjiHHO 

0. leucantha (Pall.) Bunge subsp. 

Cr-60-1632 

64 

CB HKyron, noc. YcTb-Hepa 

tschukotcensis Jurtz.* 

Cr-74-1606 

64 

TaM xe 


Cr-75-1599 

64 

» » 


Cr-75-1593 

64 

» » 


75-l78)K 

64 

» » 

0. leucantha (Pall.) Bunge subsp. su- 

Cr-74-1594 

96 

CB BKyTHH, p. BepxHHM TyrynaH 

barctica Jurtz.* 

CX-74-I601 

96 

TaM xe 


Cr-74-1607 

96 

» » 


Cr-74-1608 

96 

» » 


Cr-74-1609 

96 

CB BKymH, 03 . EyiOHra 


Cr-86-02 

96 

CeB. BKyTHH, noc. YcTb-Kywra 

0. middendoiffii Trautv. subsp. ana - 

Cr-64-363 

48 

AHRDMCKoe Haropbe, ropa 3jibBeHeii 

dyrensis (Vass.) Jurtz. 

Cr-64-367 

48 

TaM xe 

0. middendoiffii Trautv. subsp. coeru- 
lescens Jurtz. et Petrovsky* 

cr- 73-02 

48 

AHioHCKoe Haropbe, 03. BepxHHM 
MjIHpHeH 


Cr-73-03 

48 

TaM xe 


Cr-73-04 

48 

» » 


Cr-73-05 

48 

» » 


Cr-77-21 

48 

AHiOHCKoe Haropbe, p. JlejibBeprbiprbiH 


C-80-2124 

48 

AHioHCKoe Haropbe, p. JlpaBbiH Hjinp- 
HeHBeeM 

0. middendoiffii Trautv. subsp. sub- 

C-7(M000 

48 

0-b BpaHrejiH, p. MaMOHTOBaa 

middendoiffii Jurtz. 

Cr-67-655 

48 

Boct. HyKOTKa, xp. HcKareHb-nepeBaJi 


Cr-67-563 

48 

TaM xe 

0. ochotensis Bunge 

Cr-60-1633 

64 

KoJibiMCKoe Haropbe, p. BaanaH 

0. sverdrupii Lynge 

Cr-68-724 

48 

HayHCKan ry6a, o-b Amoh 

0. uniflora Jurtz. 

Cr-87-2424 

16 

O-b BpaHrejia, p. HeH3BecTHan 


Cr-87-2425 

16 

TaM xe 

0. uschakovii Jurtz. 

65-169 

32 

O-b BpaHreJifl, 6yxTa CoMHHTejibHaa 


65-277 

32 

TaM xe 


C-70-1002 

32 

O-b BpaHreJiH, p. Xhuihhkob 

0. vassilczenkoi Jurtz. s. str. 

64-250 

32 

AHioHCKoe Haropbe, noc. BapaHHxa 


65-250 

32 

TaM xe 

0. vassilczenkoi Jurtz. subps. substep- 

Cr-64-529 

32 

3an. HyKOTKa, r. FleBeK 

posa Jurtz. 

Cr-64-364 

48 

3an. HyKOTKa, noc. AnanejibXHHo 


Cr-64-365 

48 

TaM xe 


Cr-64-366 

48 

» » 

0. vasskovskyi Jurtz. 

C-76-1873 

32 

CB flKyrnfl, p. blcTaH-lOpHX 


Cf-73-07 

32 

AinoncKoe Haropbe, 03. BepxHHM 
MjiHpHen 


1862 






flpodoAxceHue ma6nuu,bi 


Ha3BaHHe biw 

HoMep 

o6pa3ua 

2n 

PanoH c6opa o6pa3ua 

Hedysarum hedysaroides (L.) Schinz et 

75-35* 

28 

CB flicyTHfl, xp. YrcaxaH-M Horan 

Thell. subsp. arcticum (B. Fedtsch.) 
P. W. Ball 

75-109* 

28 

TaM xe 

H . hedysaroides (L.) Schinz et Thell. 

74-02T 

14 

AHioHCKoe Haropbe, pyneii MroflHbiii 

subsp. tschuktschorum Jurtz.* 

77-109V 

14 

AHiOHCKoe Haropbe, p. KHKyKBeeM 


67-5211 

28 

Boct. HyxoTKa, noc. TeojiornHecKHH 


74-06 

28 

Boct. MyKOTKa, Mbic Kpay3e 


CX-74-1408 

28 

TaM xe 


78-09K 

28 

K)xh. MyKOTKa, p. MjibMbmeiiBeeM 

Lathyrus palustris L. subsp. pilosus 
(Cham.) Hult. 

73-74T 

14 

CeB. flicyTHfl, noc. IIoxojick 

Primulaceae 




Primula tschuktschorum Kjellm. 

77-06T 

22 

Boct. MyKOTKa, ropa Hohh 

Androsace lactiflora Pall. 

Cr-67-1969 

20 

TaHMbip, 03 . CebHKH 

A. ochotensis Willd. ex Roem. et 
Schult. 

cr-7-19 

40 

AHioHCKoe Haropbe, p. JlejibBeprbiprbiH 

A. septentrionalis L. 

C-64-306 

20 

TaHMbip, noc. YcTb-Tapea 

Plumb agin aceae/Limon iaceae 




Armeria maritima (Mill.) Willd. s. 1. 

C-67-615 

18 

Boct. MyKOTKa, p. DpryBeeM 


C-80-2134 

18 

AHioHCKoe Haropbe, 03. BepxHHH 
HjinpHeH 

Gentianaceae 




Lomatogonium rotatum (L.) Fries, ex 
Fern. 

Cr-86-15 

16 

CeB. HicyTHH, noc. EaTaran 

L. carinthiacum (Wulfen) Reichenb. 

77-XX 

32 

IOxh. MyKOTKa, p. CeB. JleKyjibHeH 

Menyanthaceae 




Menyanthes trifoliata L. 

73-25T 

54 

CeB. flicyTHfl, noc. IIoxojick 


73-120T 

54 

TaM xe 


74-48M 

54 

CB HKyTHH, xp. YjiaxaH-Tac 

Polemoniaceae 




Polemonium acutiflorum Willd. ex Ro¬ 

74-326T 

18 

3an. HyxoTKa, nojiapHaa ct. Paynya 

em. et Schult. 

C-77-1852 

18 

AHioHCKoe Haropbe, p. JlejibBeprbiprbiH 


C-80-2125 

18 

AHioHCKoe Haropbe, 03. BepxH. Hjinp- 
Hew 

P. boreale Adams 

74-264T 

18 

3an. MyKOTKa, nojiapHaa ct. Paynya 


C-77-1850 

18 

AHioHCKoe Haropbe, p. JlejibBeprbiprbiH 


Cr-77-1883 

18 

AHioHCKoe Haropbe, p. MHpaHanBeeM 

Boraginaceae 




Eritrichium aretioides (Cham.) DC. 

72-07 

48 

Boct. MyKOTKa, noc. JlaBpeHTHH 


72-59 

48 

TaM xe 


72-280 

48 

Boct. MyKOTKa, p. FlyTyKyHeHBeeM 

E. sericeum (Lehm.) DC. s. str. 

75-154 

36 

CB MKyTHH, noc. YcTb-Hepa 


75-306 

36 

TaM xe 

E. sericeum (Lehm.) DC. subsp. arcti- 

70-02 

28 

0-b BpaHreJia, 6yxTa Ponxepc 

sibiricum Pertovsky* 

79-121 

28 

TaM xe 


1863 



IIpodoAMeHue ma6nuu,bi 


Ha3BaHHe BHfla 

HoMep 

o6pa3ua 

2n 

PauoH c6opa o6pa3ua 


79-151 

28 

» » 


70-48 

28 

O-B BpaHrejia, p. TycHHafl 


71-6-6441 

28 

0-b BpaHrejia, 6yxTa CoMHHTejibHan 


71-6442 

28 

TaM ace 


71-6443 

28 

» » 


Cr-86-812 

28 + IB 

0-b BpaHreJia, p. HeH3BecTHaa 


C-87-2421 

28 + IB 

TaM ace 


C-87-2422 

28 + IB 

» » 


C-87-2423 

28 + IB 

» » 

E. tschuktschorum Jurtz. et Petrovsky 

71-50P1 

20 

Boct. HyKOTKa, noc. OrBeKMHOT 


77-250>K 

20 

lOacH. HyKOTKa, p. CeB. IleKyjibHeH 


77-346)K 

20 

TaM ace 

E. villosum (Ledeb.) Bunge s. str. 

70-32T 

24 

Boct. HyKOTKa, p. AMryoMa, 115-ii 
km Tpaccbi 


72-108 

24 

Boct. HyKOTKa, p. rnjibMHMJiHBeeM 


720202 

24 

Boct. HyKOTKa, p. IlyTyKyHeHBeeM 

Lamiaceae 




Dracocephalum stellerianum 

75-118>K 

24 

CB Ricyma, xp. Xaapracrax, p. Thxoh- 
lOpax 

Scrophulariaceae 




Castilleja pallida (L.) Spreng. 

75-323X 

48 

CB RKyran, pynen AHTaraaaH 


77-376X 

48 

lOacH. HyKOTKa, YcTb-EejibCKHe ropbi 

Pedicularis albolabiata (Hult.) Ju. 

67-83K 

16 

AHioiiCKoe Haropbe. p. EpryBeeM 

Kozhevn. 

65-337 

16 

HyKOTCKoe Haropbe, p. KyoKByHb 

P. interioroides (Hult.) A. Khokhr. 

75-135)K 

16 

CB RKyTHH, noc. YcTb-Hepa 

Plantaginaceae 




Plantago depressa Willd. 

75-255X 

12 

TaM ace 

Valerianaceae 




Valeriana capitata Pall, ex Link* 

74-86T 

56 

AHioiiCKoe Haropbe, pyae# Rro^HbiH 


74-108T 

56 

TaM ace 


74-268T 

56 

3an. HyKOTKa, nojiapHaa ct. Payaya 


74-319T 

60 

TaM ace 

Asteraceae 




Antennaria dioica (L.) Gaertn. 

C-75-1541 

28 

CB. HKyraa, noc. HepcKnii 

Artemisia flava Jurtz. 

80-74V 

18 

Ahiohckhh xpebeT, p. BbicTpaHKa 


C-80-2120 

18 

TaM ace 

A. furcata Bieb. 

C-69-813 

36 

0-b BpaHrejiH, p. TynapoBaa 

A. laciniata Willd. 

76-63K 

54 

CB flKyraa, noc. Tebioaax 

A. leucophylla (Turcz. ex Bess.) Pamp. 

74-227T 

16 

3an. HyKOTKa, noc. BhjihGhho 


75-1792K 

16 

CB HKyraa, noc. YcTb-Hepa 


76-64K 

16 

CB HKyroa, noc. Tebiojiax 

A. senjavinensis Bess. 

69-75K 

54 

Boct. HyKOTKa, Mbic HananH 

A. tilesii Ledeb. 

67-62K 

18 

3an. HyKOTKa, noc. BapaHnxa 


69-41T 

18 

Boct. HyKOTKa, o-b Kojiiohhh 


71-120T 

18 

Boct. HyKOTKa, xp. JicKaTejib-nepeBaji 

Arnica frigida C. A. Mey. ex lljin 

Cr-65-230 

56 

lOacH. HyKOTKa, noc. YcTb-Eejiaa 

Tephroseris palustris (L.) Reicheub. 
[=Senecio congestus (R. Br.) DC.J 

74-288T 

48 

3an. HyKOTKa, noc. Payaya 
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ITpodoAO/ceHue ma 6 Auu,bi 


Ha3BaHHe biw 

HoMep 

o6pa3ua 

2n 

PaHOH c6opa o6pa3Ua 

T. integrifolia (L.) Holub [=Senecio in- 
tegritolius (L.) Clairv.] 

77-42T 

48 

Boct. HyxoTKa, 03. Mohh 

T. kjellmanii (A. Pors.) Holub [=5'. kjel- 
Imanii A. Pors.J 

82-137 

48 

AHaatipcKoe Haropbe, p. Boji. nejiejtoH 

T. subfrigida (Kom.) Holub [=S. subf- 
rigidus Kom.] 

77-116 

48 

IOxch. HyxoTKa, xp. Papbrnam, p. Jlec- 
Haa 

Taraxacum jacuticum Tzvel. 

C-86-2409 

32 

CeB. JIk yTHfl, noc. EaTaran 

T. kuvaevii Tzvel.* 

75-132 

16 

CB 51k yTHH, noc. HHjmrnpcKHH 

T. lateritium Dahlst. s. str. 

CT-67-01T 

24 

Boct. HyxoTica, noc. reojiornHecKHH 


CT-67-131 

24 

TanMbip, 03. 3HreJibrapjiTa 

var. callorhinorum (Hagl.) Tzvel. 

CT-79-2031 

24 

0-b BpaHrejiH, 6yxia CoMHHTejibHan 

T. macilentum Dahlst. 

80-79V 

24 

AHioncKoe Haropbe, p. TbiTJinyTHH 

T. phymatocarpum J. Vahl 

CT-85-06T 

24 

0-b BpaHrejra 6yxia CoMHHTejibHan 


Cr-85-07T 

24 

TaM ace 

T. pseudoalaskanum Jurtz. ( T. alaska- 

C-68-717 

24 

3an. HyxoTxa, r. neBex 

num auct.) 

77-168>K 

24 

lOacH. HyxoTKa, xp. nexyjibHeH, 
p. EbIHbfl 

T. sibiricum Dahlst. 

70-235 

24 

0-b BpaHrejm, p. MaMOHTOBaa 

T. soczavae Tzvel. 

Cr-87-2441 

24 

AHioncKoe Haropbe, p. KeHxe 

T. Stepanovae Worosch. 

Cr-86-08 

24 

CeB. HxyTHH, noc. YcTb-Kynra 

T. zhukovae Tzvel.* 

67-48 

24 

Boct. HyxoTKa, noc. TeoJiornHecKHH 


67-04T 

32 

TaM ace 


67-89 

32 

Boct. HyxoTxa, noc. 3rBeKHHOT 

Crepis chrysantha (Ledeb.) Turcz. 

CT-81-51 

16 

K)acH. HyxoTKa, noc. Ytcchkh 


AHajiorHHHO yTOHHeHO hhcjio xpomocom y o6pa3ija Carex trautvetteriana Kom. 
(Ns 78-75) H3 3ana,aHOHyKOTCKOH nonyjumHH — 2n = 58. TaKHM o6pa30M, Bee pacTeHHn 
3TOH nonyJI^UHH HMeiOT 0,ZtfIHaXOBbIH Ha6op XpOMOCOM (cp. 3CyKOBa, PleTpOBCXHH, 

1980). 

Eme ojxho yTOHHeHHe nojiyneHO jym o6pa3ija Carex norvegica Retz. Ns 78-66. 3to 
pacTeHHe paHee onpeflejuuiocb xa k Carex media R. Br. ()KyxoBa, FleTpoBCXHH, 1980), 
ho BnocjieflCTBHH T. B. EropoBa H/j,eHTH(j)HijHpOBajia ero xax C. norvegica. IIoBTopHbiH 
noflcneT bbijibhji hhcjio 2n = 56. 

Tohho Tax )xe noBTOpHtiH npocMOTp npenapaTOB Chrysosplenium alternifolium L. 
subsp. arctomontanum Petrovsky bbuibhji, hto noflCHHTaHHoe paHee jjjm o6pa3ija 
Ns 74-20 V hhcjio 2n = 72 (>KyxoBa, ITeTpoBcxHH, 1976) He othochtcji k .qaHHOMy Tax- 
coHy. B peajitHOCTH y 3Toro o6pa3ija oxa3ajioct 2n = 66 h cooTBeTCTBeHHo y apxTOMOH- 
TaHHOH pacti C. alternifolium Ha HyxoTxe h Ha BOCTOxe ilxyraH onpe^ejieHO tojilxo o#- 
ho hhcjio — 2n = 66. B cb*3h c TaxcoHOMHHecxoii HOBauHeii o6pa3eu C-75-1565, onpe- 
.qejiaBHiHHca paHee xax Rumex sibiricus Hult. (>KyxoBa, PleTpoBCXHH, 1977), Htme 
ny6jiHxyeTca no# coBpeMeHHMM HaHMeHOBaHHeM R. hultenii Tzvel. 

riy6jiHxyeTca HOBoe hhcjio xpomocom y nyxoTCxoii nonyjumHH Claytonia sarmento- 
sa C. A. Mey. (2n = 40). 3to HanGojibrnee H3 Htme H3BecTHtix jsjisl flaHHoro TaxcoHa hh- 
ceji. PaHee b flByx jioxajibHtix nonyjiauHax Ha HyxoTexoM n-OBe y C. sarmentosa 6lijio 
OTMeneHo 2n = 10 (>KyxoBa, TnxoHOBa, 1971; )KyxoBa, 1982), a aJia pacreHHH 3Toro bh- 
j \& Ha Ajiacxe npHBO^HTca uejiaa cepna HHceji: 2n= 14, 16, 28, 32 (XpoMOCOMHtie.., 
1969). BnepBtie onpe^ejieHo hhcjio xpomocom y OH/teMHHHoro ceBepoaxyrcxoro BH^a 
Minuartia jacutica Karav. — 2n = 24. 
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y ceBepoflKyTCKoro 3HfleMHHHoro bujxb, Potentilla lenensis Sojak o6Hapy>xeHBi ^Be 
KapHOJiomHecKHe pacti — c 2n = 28 h 2n = 42. 3HaHHTejitHoe BaptHpOBamie Maxpo- 
Mop({)OJiorHHecKHX npH3HaKOB y pacTeHHH cpaBHHTejitHO HeMHoroHHCJieHHoii nonyjni- 
UHH jxslqt ocHOBaHHe npe^nojiaraTB raGpu^Hoe npoHexo^eHHe ototo TaxcoHa. HoBoe 
hhcjio xpoMOCOM BbiflBJieHO y Saxifraga spinulosa Adams (2n = 20). 3 to caMoe Majioe H3 
HHceji, H3BecTHbix y TaxcoHOB, npHHa^jie^camHX k arperaTaM Saxifraga spinulosa aggr. 
h Saxifraga bronchialis aggr. (b cocTaB nocjie^Hero S. spinulosa HHor^a BXJHOHaeTca 
b KanecTBe noflBHfla S. bronchialis subsp. spinulosa ). 

LJejiafl cepmi onpe^ejieHHH y Stellaria peduncularis Bunge HJiJiiocTpHpyeT CTaOHjit- 
hoctb HHCJia xpoMOCOM y nonyjniuHH 3Toro BH,qa Ha ceBepe JIxyraH. AHajiorHHHo cepHH 
noBTopHbix onpe^ejieHHii y Papaver detritophilum Petrovsky, P. hypsipetes Petrovsky, 
P. lapponicum (Tolm.) Nordh. subsp. orientate Tolm., P. microcarpum Greene, P. pulvi- 
natum Tolm. ^eMOHCTpHpyiOT xoHCTaHTHOCTB xpoMocoMHtix HHcen y Ha3BaHHtix Tax- 

COHOB. 

Tohho Tax )xe BBicoxaa CTadHJibHocTt HHceji xpomocom BBWBJieHa Ha o6hihphom Ma- 
TepHajie H3 pa3HBix reorpa({)HHecxHX nyHXTOB y Astragalus pseudoadsurgens Jurtz., 
A. tolmaczevii Jurtz., A. tugarinovii Basil., Oxytropis czukotica Jurtz., O. gorodkovii 
Jurtz., O. leucantha (Pall.) Bunge subsp. tschukotcensis Jurtz., O. leucantha subsp. su- 
barctica Jurtz., O. middendorffii Trautv. subsp. coerulescens Jurtz. et Petrovsky, Eritric- 
hium sericeum (Lehm.) DC. subsp. arctisibiricum Petrovsky. 

B to )xe BpeMfl OTMeueHa xapHOJiorHHecxaa flH(f)(f)epeHUHauHfl y Hedysarum hedysa- 
roides (L.) Schinz et Thell. subsp. tschuktschorum Jurtz. HaHyxoTxe. B 3anaflHOM paiio- 
He pacnpocTpaHeHa 14-xpoMOCOMHaa ^HmioHAHafl paca, Tor^a xax b boctohhom h k»x- 
hom paiioHax odHapy^ceHM tojibxo TeTpanjiOHflHBie pacTeHHH c 2n = 28. Kax h paHee ()Ky- 
xoBa, neTpoBCXHH, 1976), b OTflejiBHBix nonyjummix Valeriana capitata Pall, ex Link Ha 
HyxoTxe OTMeuaiOTC^i pacTeHHH c pa3HBiM hhcjiom xpomocom (2n = 56 h 2n = 60). 

CHOBa o6HapyaceHa xapHOJiorHHecxaa ,zjH(f)(|)epeHijHaijHfl y uyxoTCxoro BH^a Tara¬ 
xacum zhukovae Tzvel. Ha BOCTOxe HyxoTcxoro Haropt^, r^e b npe^enax o^hoh JioxajiB- 
hoh nonyjwuHH BCTpeueHBi pacTeHHH c 2n = 24 h c 2n = 32. OueHB Majitm (bo3mo)xho, 
OTnjioH^HLiii) Ha6op xpomocom (2n= 16) BBUiBjieH y pacTeHHH Taraxacum kuvaevii 
Tzvel. Ha ceBepo-BocTOxe JIxyraH. Ilpoxfle y ototo bvljxb OTMeuajiocB 2n = 24 (IjBejieB, 
>KyxoBa, 1986). 3flecb mli bhobb OTMeuaeM cjiyuaii BHyTpHBH^oBoii xapHOJiorHHecxoii 
flH(f)(f)epeHijHaijHH. 


Bjiaro^apHOCTH 

Pa6oTa BMnojiHeHa npn no/mepacxe Pocchhcxoto (f)OHfla (fjyH^aMeHTajitHMx Hccjie- 
.qoBaHHH (npoexTM N° 09-04-00952 h 09-04-01469). 
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SUMMARY 

Chromosome counts for 172 vascular plant species from the arctic and subarctic Eurasia are pre¬ 
sented. 2n = 24 for Minuartia jacutica Karav. and 2n = 28, 42 for Potentilla lenensis Sojak are the first 
counts for these taxa. New caryological races of Claytonia sarmentosa C. A. Mey. (2n = 40), Saxifraga 
spinulosa Adams (2n = 20), and Traxacum kuvaevii Tzvel. (2n = 16) are found as a result of studies of 
their local populations. 
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lOpHH BnaflHMHpoBHH raMa- 
jieii—HJieH-KoppecnoH,qeHT PAH, 
npo(J>eccop, 3 aBe^yiomHH JIa 6 opa- 
TOpHeil 3KOJIOrHHeCKOH (J)H3HOJIO- 
THH BOTaHHHeCKOrO HHCTHTyTa 
hm. B. JI. KoMapoBa (BHH) PAH, 
qjieH EBponeiicKoro h Pocchhcko- 
ro 06mecTB (J)H3HOJioroB pacTe- 
hhh, PyccKoro 6 oTaHHHecKoro 06 - 
mecTBa. Ochobhoc HanpaBJieHHe 
HayHHoii .qe^TejibHocTH IO. B. IV 
Majiea — pa3pa6oTKa npo 6 jieM 
CTpyKTypHOH 6 oTaHHKH, 3KOJIO- 
THH H 3B0JII011HH BblCHIHX paC- 
TeHHH. 

B EoTaHHHecKOM HHcraTyre 
hm. B. JI. KoMapoBa PAH IO. B. IV 
Majien pa6oTaeT c 1967 r., Kor^a oh 
6 lui 3aHHCJieH b HiTaT JIa6opaTopHH 
aHaTOMHH H M0p(J)0J10rHH paCTe- 
hhh nocjie OKOHnaHH^ acnnpaH- 
TypLI H 3amHTBI KaHAH^aTCKOH 
JJHCCepTaiJHH , nOCB^meHHOH HC- 
cjie^oBaHHio ,ztfi(f)(f)epeHijHaijHH co- 
cyqoB KCHJieMH h BbinonHeHHOH no# pyKOBo^CTBOM A. A. ^iieHKO-XMejieBCKoro. Pe- 
3yjibTaTbi 3 toh pa6oTbi 6 lijih ony6jiHKOBaHbi b MOHorpa(f)HH <<I^HTonjia3MaTHHecKHe 
OCHOBM OT^xtiepeHi^Hai^HH KCHJieMbi» (1972). Ochobhoc HaynHoe HanpaBJieHHe jia6o- 
paTopHH b 3tot h nocjieflyiomHH nepno^bi BKjnonaeT b ce6a pa3pa6oTKy ochob cTpyK- 
TypHOH 6oTaHHKH Ha HOBOM MeTOflHHeCKOM (COHCTaHHe CBeTOBOH H 3JieKTpOHHOH 
MHKpOCKOnHH) H MeTOflOJIOrHHeCKOM ypOBHe. JIa6opaTOpHJI MOp(J)OJIOrHH H aHaTOMHH 
BHH B 3TH ro^bl CTaHOBHTC^ MeTO^HHeCKHM H HayHHbIM neHTpOM CTpaHbl no HCCJieflO- 
BaHHio yjibTpacTpyKTypbi pacmrejibHOH kjictkh b caMbix pa3JiHHHbix acneKTax — 
(jiyHKIJHOHaJIbHOM, 3KOJIOTHHeCKOM H CHCTeMaTHHeCKOM, H K). B. JIBJDieTCJI OJJHHM H3 
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ochoboiiojio)khhkob ototo HanpaBJieHim. B pe3yjibTaTe otoh rnioflOTBopHOH fleirrejibHo- 
cra H3,aaH0 2 aTJiaca — «ATJiac yjibTpacTpyKTypbi pacraTejibHbix kjictok» (1972) 
h «ATjiac yjibTpacTpyKTypti pacraTejibHbix TKaHeii» (1980), yaocToeHHbie npeMHH 
hm. K. A. THMHp^3eBa AH CCCP. K). B. — aBTOp pa3flejioB, nocBumeHHbix CTpoeHHio 
kjictohhoh oGojiohkh, njia3MajieMMW, njia3MOflecM, a Taioxe Me30(f)HJiJia, kchjicmbi h 

(f)JI03MbI. 

B 1978 r. K). B. ycneniHo 3amnmaeT ^OKTopcKyio flHCcepTaijHK), nocBameHHyio 3 a- 

KOHOMepHOCT^M CTpOCHHJI H pa3BHTHJI TKaHeH JIHCTa, KOTOpaH CTaHOBHTCfl OCHOBOH MO- 
Horpa({)HH «Pa 3 BHTHe xjiopeHXHMbi jiHCTa» (1978). B otoh paGoTe BnepBbie ^eMOHCTpH- 
pyeTca cTpyKTypHo-(f)yHKUHOHajibHbiH no/jxofl k penieHHio BonpocoB, cBjnaHHbix c j \ h - 
HaMHKOH pa3BHTH« JIHCTa flpeBeCHblX H TpaBJIHHCTbIX paCTCHHH, BKJHOHaiOmHH B CeGfl 
H3yneHHe He tojibko Me30(f)HJuia, ho h (fmoaMbi, ynacTByiomeH b TpaHcnopTe accHMHjui- 
tob Ha ypoBHe uejioro pacTeHHH. 

B cepe^HHe 1980-x to^ob K). B. CTaHOBHTca HHHijHaTopoM cpaBHHTejibHbix nccjie- 
flOBaHHH TepMHHaJILHOH (|)JI03MbI flByflOJIbHbIX, KOTOptie npHBOAHT K C03,aaHHK) THnOJIO- 
THH TepMHHaJILHBIX nyHKOB y flByflOJIbHblX paCTeHHH, npHHaAJie^CamHX K pa3JIHHHbIM 
no^KJiaccaM h ceMeficTBaM. 

IO. B., noMHMO jiaOopaTopHoii paGoTbi, aKTHBHo h c Gojibhikm 3HTy3Ha3MOM Harypa- 
jiHCTa ynacTByeT b nojieBbix Hccjie^OBaHMx b Mohtojihh (b cocTaBe Pocchhcko-Moh- 
rojibCKoii KoMnjieKCHoii GHOJiorHnecKOH 3 KcneflHijHH), b nycTtme Kapa-KyMbi, b ropax 
ApMeHHH, b TyHflpe Kojilckoto n-OBa, r,zje coGnpaeT rpoMa^HbiH Marepnaji rjix cpaBHH- 
TejitHoro aHanH3a opraHH3aijHH Me30(J)HJuia JIHCTa pacTeHHH c pa3HbiM ranoM MeTaGo- 
JIH3Ma H CTpOeHHU TpaHCnOpTHOH CHCTeMLI. 

B 1987 r. yneHbin Cobct EHH PAH H36pan K). B. Ha aoji^choctl 3aBe,ayK)mero Jla- 
GopaTopHeii 3kojiothh (J)0T0CHHTe3a, KOTopyio #0 Hero B03niaBJUiJi O. B. 3ajieHCKHH, a 
3areM O. A. CeMHxaTOBa. Tax, Tpa^HijHOHHoe HaynHoe HanpaBJieHHe JiaGoparopHH 
no HccjieflOBaHHio ocoGeHHocTei! (J)OTOCHHTe3a h flbixaHHn pacTeHHH pa3JiHHHbix GoTa- 
HHKo-reorpa(J)HHecKHx 3oh npnoGpeTaeT npHHijHnHanbHo HOByio jihhhio HCCJie^oBa- 
hhh — CTpyKTypHo-(J)yHKu l HOHajibHoe H3yneHHe TpaHcnopraoH chctcmbi pacTeHHH pa3- 
hmx 3KOJiorHHecKHx rpynn h cHCTeMaranecKoro nojio^ceHM. 

B 1987 r. b r. CnjiHT (lOrocjiaBHn) npoxo^HJia TpaflHijHOHHaji HayHHaa KOH(f)epeH- 
ijhji EBponeiicKHx OGmecTB (f)H3HOJioroB pacTeHHH, icy^a BnepBbie npHrjiameHa Gojib- 
niaa flejieraijHJi OTenecTBeHHbix (f)H3HOJioroB pacTeHHH ajhi BKniOHeHim Bcecoio3Horo 
OGmecTBa (f)H3HOJioroB pacTeHHH b Oe^epaijHK) EBponeiicKHx oGmecTB. K). B. npe#- 
CTaBJi^eT Ha ceKijHio «TpaHcnopT accHMHJWTOB» flOKJiafl, nocBumeHHbiH H3yneHHK) 
CTpoeHHJi TepMHHaneH cocy^HCTtix nyHKOB Ha npHMepe 800 bh^ob flByqojibHbix pacTe¬ 
HHH, rqe onncaHM ceMencTBa, HMeiomne TpaHcnopT caxapoB no anonjiacraoMy rany, 
no CHMnjiacTHOMy rany, h ceMeiiCTBa c npoMe)KyTOHHMM ranoM CTpoeHM (f)ji03Mbi. 
3tot CTeH,a CTaHOBHTC^ caMMM nonyji^pHbiM Ha KOH(f)epeHijHH, h opraHH3aTopbi npo- 
cjit K). B. c^ejiara Ha 3 ax jhohhtc jibHOM 3ace,aaHHH cneuHanbHbiH AOKjia^ Ha 3Ty TeMy. 
YnacraHKH HayHHoro cooGmecTBa, H3yHaiomHe TpaHcnopT BemecTB, Gujih nopa^ceHbi 
oGbeMOM h HinpoTOH oxBaTa BHflOB, BbicoKHM ypoBHeM aHajiH3a nojiyneHHbix flaHHbix, 
KOTopbiH npHBOOTJi, no cyra, k npHHiiHnHajibHo hoboh KOHi^emiHH opraHH3 aijHH CTpyK- 
Typbl H (JjyHKIl^HH TpaHCnopTHOH CHCTeMbI OTy^OJIbHblX pacTeHHH. OH3H0JI0rH pacTe¬ 
HHH, HCCJie^yiomHe TpaHcnopT accHMHJi^TOB, b KanecTBe oGbeKTOB HCCJie^oBaHHH hc- 
nojib30BajiH b to BpeMu, Kax npaBHJio, orpaHHHeHHoe hhcjio KyjibTypHbix pacTeHHH. 
Tax, HanpHMep, j \ ji % ropoxa 6bui onncaH anonjiacrabiH ran TpaHcnopTa, a j\jik TbiKBbi — 
CHMnjiacrabiH, h rnjia OTCKyccH^ o TpaHcnopTHbix (f)opMax caxapoB, 06 3HepreraHecKHx 
npeHMyinecTBax Toro hjih hhoto rana TpaHcnopTa. TaKHM o6pa30M, .qoKJia.a lOpna Bjia- 
AHMHpOBHHa ^eMOHCTpHpOBaJI aGcOJHOTHO HOBblH no.axo.a K H3yHeHHK) MexaHH3MOB 
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TpaHcnopTa BemecTB y pacTeHHH. Bee ynacraHKH nyOjiHHHoii ^HCKyccHH no noBo^y 
npeacTaBJieHHoro flOKJiaaa no^nepKHBajiH, hto no,zjo6Hoe nccjie^OBaHHe Morno 6bitl 
npoBe,aeHO tojilko b EoTaHHnecKOM HHCTHTyTe, r,ae rocno^CTByeT oco6mh «6oTaHHne- 
ckhh» B3rji^ Ha pacTHTejibHbiH MHp, h npe,acKa3biBajiH ^ajibHeHinee pa3BHrae vljxqh 
K). B. b caMbix pa3JiHHHtix HanpaBjieHMx. 

nocjie KOH({)epeHHHH b lOrocjiaBHH paOoTbi K). B. nojiynaiOT MOKflyHapo^Hoe npn- 
3HaHHe, oh HHTaeT jieKUHH h npoBo^HT 3KcnepHMeHTajibHyio pa6oTy b YHHBepcHTeTax 
YTpexTa (HHflepjiaHflbi), rerraHreHa (repMamin), KopHejibCKOM YHHBepcHTeTe 
(CIHA), BMCTynaeT c njieHapHMMH .aoKJla.aaMH Ha MOKflyHapo^Hbix KOH(f)epeHijHnx, 
nocBnmeHHbix npo6jieMaM TpaHcnopTa BemecTB b pacTeHHnx. 

B 1992 r. no npHrjiameHHio THMHpn3eBCKoro KOMHTeTa, B03niaBJineMoro axa^eMH- 
kom A. JI. KypcaHOBMM, K). B. raManei! npeflCTaBJineT jieiajHK) Ha 53-m THMHpn3eB- 
ckom HTeHHH Ha TeMy «3H,aonjia3MaTHHecKan ceTb pacTeHHH. npoHexo^eHHe, CTpyx- 
Typa h (f)yHKijHH», ony6jiHKOBaHHyio Bnocjie^CTBHH b 1994 r. B jickijhh HaynHOMy 
cooOmecTBy BnepBbie npe^jio^ceHa THnoTe3a CHMOHoranecKoro npoHCxo^eHHn 3h- 
flonjia3MaTHHecKOH cera, oOcy^aiOTcn flaHHbie o conpn)KeHHOM c (JjoTocHHTeraHecKoii 
(fjyHKUHen pa3BHTHH cera b OHToreHe3e, ^HHaMHKe ee (JjyHKijHOHajibHoro cocTonHHn 
nO,a BJIMHHeM BHeniHHX H BHyTpeHHHX (f)aKTOpOB, CBJI3H pa3BHTHn H pe^yicijHH cera 
c nepno^aMH aKTHBHocra h noxon pacTeHHH, c 3KcnpeccneH reHOB nflepHoro reHOMa h 
reHOMOB opraHejui. 

B 1994 r. K). B. raManen H36HpaiOT HJieHOM-KoppecnoH^eHTOM PAH, hto OTpa^caeT 
npH3HaHHe ero bbicokhx HaynHbix 3acjiyr b o6jiacra H3yneHHJi CTpyKTypHo-(f)yHKijHo- 
HajibHbix acneKTOB TpaHcnopTa BemecTB h ero B3aHMOCBn3H c apyrHMH (JiyHKijHnMH, 
jie^camHMH b ocHOBe MexaHH3Ma npoayKijHOHHoro npoijecca pacTeHHH. 

TaKHM o6pa30M, TpaHcnopraan CHCTeMa pacTeHHH Ha npora^ceHHH non™ 40 jieT — 
oOjiacTb oco6bix HHTepecoB IO. B. raManen. B HacTonmee BpeMn rjix 2500 bh^ob flBy- 
AOJibHbix co3,aaHa 6a3a flaHHbix CTpyKTypHo-(j)yHKijHOHajibHbix xapaKTepncraK h rano- 
Jionin TepMHHanbHbix nynKOB jiHCTa. Ea3a conpoBo^aeTcn 3JieKTpoHHbiM araacoM 
yjibTpacTpyKTypw TepMHHanbHbix nynicoB. npoflOJDKaiOTcn HCCJieflOBaHHn CTpyKTypbi 
h (JjyHKijHH njia3MO,aecM, pa3pa6aTMBaeTcn Teopira MOKKJieTOHHoro TpaHcnopTa 
(J)OTOCHHTaTOB no nOflBH)KHOH 3HflOnJia3MaTHHeCKOH cera, KOHTpOJIHpyeMOH IJHTOCKe- 
jieTOM. B 2004 r. K). B. raManei! nyOjiHKyeT MOHorpaifwio «TpaHcnopraan CHCTeMa 
cocy^Hcraix pacTeHHH», KOTopan CTaHOBHT.cn 3HanHTejibHbiM coObiraeM b HCCJie^oBa- 
HHnx CTpyKTypbi h (JjyHKijHH TpaHcnopraoii chctcmm. Pl3JionceHHan b Heii KOHijenijHn 
KJieTOHHo-ceTeBOH opraHH3anHH BbicniHx pacTeHHH nojiynaeT ninpoKoe npH3HaHHe 
MHpoBoii HayHHoii oOmecTBeHHocra. B MOHorpa({)HH npoaHajiH3HpoBaHbi o6mne npHH- 
UHnbi h CTpyKTypHo-(J)yHKLiiHOHajibHoe pa3Hoo6pa3He opraHH3aijHH TpaHcnopraoii 
CHCTeMbI BblCIHHX paCTeHHH, 3aBHCHMOCTb MOKAy XCH3HeHHbIMH (J)OpMaMH H THnaMH 
ee CTpyKTypbi, 3BOJiiouHOHHbie h 3KOJiorHHecKHe pn^bi CTpyKTypHbix ranoB, OHTore- 
HeranecKHe h (fwjioreHeraHecKHe cbjbh c ycjioBHnMH cpe^bi. OnncaHa jiHMHrapyio- 
man pojib (fjaKTopoB cpe^bi b 3KOJioro-reorpa(f)HHecKOM pacnpocTpaHeHHH 6homop4) 
H CTpyKTypHbix THnOB pacTeHHH. nOKa3aHa B03MOXCHOCTb 3KOJIOrHHeCKOH KJiaCCH(J)H- 
KauHH cocy^HCTbix pacTeHHH no npH3HaKaM hx TpaHcnopraoii chctcmbi, npoBepeH- 
Han ranojiorHnecKHM aHanH30M cocTaBa 77 perHOHajibHbix h noKajibHbix (J)Jiop EBpa3HH. 

B HacTonmee BpeMn HjieH-KoppecnoH^eHT PAH K). B. TaManeii paOoTaeT Ha,a npo6- 
jieMaMH CTpyKTypHo-tJjyHKUHOHajibHoii obojiiouhh hbctkobbix pacTeHHH, obojhohhoh- 
hmmh npe^nocbuiKaMH hx coBpeMeHHoro 3KOJiorHHecKoro pa3Hoo6pa3Hn, B3aHMOCBn- 
3nMH 3BOJIIOUHH KJIHMaTa, paCTCHHH H paCTHTCJIbHOCTH. 

Bee coTpy^HHKH jiaOopaTopHH b CBn3H co 3HaMeHaTejibHoii .qaToii xoraT no3,apa- 
BHTb lOpnn BnaOTMHpoBHHa c io6HjieeM, no6jiaro,aapHTb 3a co3flaBaeMyio hm Ten- 
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jiyio, cepflenHyio h TBopnecKyio aTMocifiepy, no^cejiaTt MHorae ro^ti iijioaotbophoh 
H ayHHOH 5KH3HH H npOflOJDKeHHfl nQJieTa BLICOKOH MLICJIH npH HCCJie^OBaHHH TaHHCTB 
pacTHTejibHoro MHpa. 
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IIy6jiHKaijHji b 2008 r. 10-ro Bbinycxa «OnpeAejiHTejiH jiHiuaHHHKOB Pocchh» 3aBep- 
uiHJia MHorojieTHHH TpyA Sojibinoro KOJineKTHBa JinxeHOJioroB no ns^aHHio 3TOH MOHy- 
MeHTajibHoii (3120 cTp.) cbo^kh BH^OBoro pa3HOo6pa3HB jiHxeHoSnoTbi cTpaHbi h npn- 
jieraiomHx TeppHTopHH. nepBbie 5 BbinycxoB 6biJin ony6jiHKOBaHbi c 1971 no 1978 r. n 
HMejin o6mee Ha3BaHHe «Onpe^ejiHTejib jinmaHHHKOB CCCP». OTBeTCTBeHHbiM pe/jax- 
TopoM 3 thx KHnr 6 mji H. H. ASpaMOB. Y BbinycxoB 6—10, H 3 flaHHbix b 1996—2008 rr. 
c H3MeHeHHbiM Ha «Onpe^ejiHTejib JinmaHHHKOB Pocchh» Ha3BaHneM, OTBeTCTBeHHbiM 
pe^aKTopoM 6buia H. C. TojiySicoBa. ABTopaMH-cocTaBHTejiBMH 10 BbinycxoB «Onpe/ie- 
jiHTejw» hbjhhotcii M. n. AH^peeB (Bbin. 7, 8, 10), O. B. Ejiiom (Bbin. 3), JI. H. Epe/jxnHa 
(Bbin. 8), E. THMejibSpaHT (Bbin. 10), H. C. TojiySicoBa (Bbin. 5,6, 8,10), A. A. flpSpbiiii 
(Bbin. 8, 10), A. B. floMSpoBCKaa (Bbin. 3, 6), M. EL 5Kyp6eHxo (Bbin. 6), U,. H. VlmuiBium 
(Bbin. 3), O. A. KaraeBa (Bbin. 10), C. 51 . KoH^paTiox (Bbin. 9), E. T. KonaneBcxaa (Bbin. 1, 
4), K). B. Kotjiob (Bbin. 6, 7, 8, 10), 3. f. KpycaHOBa (Bbin. 6), M. <t>. MaxapeBHH 
(Bbin. 1, 4), H. H. MaxapoBa (Bbin. 7, 8, 9, 10), A. H. OxcHep (Bbin. 1, 2, 4, 9), 
A. B. IlHTepaHc (Bbin. 3), K. A. Pacca^HHa (Bbin. 1), E. T. Pomc (Bbin. 3), B. n. CaBHH 
(Bbin. 3, 5), A. H. Thtob (Bbin. 10), T. IO. TojinbimeBa (Bbin. 10), X. X. Tpacc (Bbin. 5), 
H. A. yp6aHaBHqeHe (Bbin. 8, 10), T. n. ypSaHaBHHioc (Bbin. 8, 10), A. E. Xo/jocoBueB 
(Bbin. 9), Bcero 27 cneuHajincTOB h. 3 Tpy3HH (1), JIaTBHH (1), Pocchh (17), yxpanHbi (7), 
3ctohhh (1). K co^cajieHHio, nonra TpeTH nepeHHCJieHHbix jiHxeHOJioroB, yBbi, yxce cpe^n 
Hac HeT. 
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R npoBeji 6H6jiHorpa(f)HHecKHe H3MCKaHH>i h b .qocTynHMx HCTOHHHKax He Harneji 
npeijefleHTa, hto6m onpe^ejiHTejit paereHHii h rpH6oB KaKoii-JiH6o TeppHTopHH H3^a- 
BaJICJI CTOJIb /yiHTeJIBHMH CpOK (37 JieT) H COCTOJIJI H3 10 KHHr BHyiHHTeJILHOrO oO^eMa, 
BKJHonaiomHx b ce6n onpe^ejiHTejitHbie Ta6jiHijM h ,ztfiarH03M 3085 bhaob. B ,ztfiarH03ax 
HapTOy c no,apo6HOH xapaKTepHCTHKoii Mop(f)OJiorHHecKHx, aHaTOMHnecKHx, xhmhhc- 
ckhx npH3HaKOB coo6maeTca o cy6cTpare, Ha kotopom BCTpenaiOTCJi npe^CTaBHTejiH 
BH^a, THnax coo6mecTB, b KOToptix ohh npoH3pacTaioT, a Taioxe pacnpocTpaHeHHH BH^a 
Kax b CTpaHe, Tax h Ha 3Cmhom rnape. 

rioneMy «Onpe,aejiHTejib» H3flaBajicji ctojil npo,aoji)KHTejn>Hoe BpeMJi? Tohho OTBe- 
thtl MoryT jihhil opraHH3aTopM h ynacTHHKH paOoTM. R BnepBtie ycjiMinaji 06 H^ee Ha¬ 
naro pa 6 oTy no no^roTOBKe «Onpe,aejiHTejui» b 1965 r. b r. TapTy Ha orhom H3 perHOHajit- 
HMX CHMn03HyM0B KpHnTOraMHCTOB, KOTOpbie B TO BpeMfl npOBO^HJIHCb peryjI^ipHO. 
B 1967 r. Ha CHMno 3 HyMe b T6hjihch aBTopH-cocTaBHTejiH nepBtix BtmycKOB y^ce koh- 
KpeTHo o 6 cy^c,aajiH CTpyKTypy H3,aaHHJi h nepBtie htoth npo^ejiaHHoii pa 6 oTM no no#- 
roTOBKe pyKonncen 6 y,aymHx khht. A Hy^a b tbkom noco 6 HH 6 tuia Hpe3BMHaiiH0 oct- 
poH. HMeBHiHecfl b HajiHHHH onpeflejiHTejiH JiHHiaiiHHKOB A. H. OxcHepa (1937), 
M. n. ToMHHa (1937,1956) 6mjih H 3 flaHM hjih no,zjroTOBJieHM k nybjiHKaijHH eme b koh- 
ije 1930-x ro^oB h npeflCTaBJuuiH co 6 oii 6 H 6 jiHorpa(f)HHecKyK) pe^KocTt. «Onpe,aejiH- 
Tejit» H. C. TojiyGicoBOH 6mji H 3 ,aaH b 1966 r. /(a h Bee ohh oxBaTMBajiH nacra jihihb eB- 
poneiiCKOH TeppHTopHH CCCP. He 6mjio eme h onpe^ejiHTeji^ JiHHiaiiHHKOB EBponw 
J. Poelt (1969). H 6ojibihhhctbo JiHxeHOJioroB CTpaHti, oco 6 eHHo HaHHHaiomHe b to 
Bpem, Kax h aBTOp peijeH3HH, c HeTepneHHeM h Ha^e^on o^cH^ajiH H3flaHHJi «Onpe,ae- 
jiHTeM» JiHHiaiiHHKOB CTpaHH. B 1971 r. nouBHJicji ero nepBbiii BtinycK. B HeM 6mjih 
onpe^ejiHTejibHbie TaGjiHijM h ,zmarH03M 638 bh^ob tbkhx KpynHMX ceMeiiCTB, Kax Per- 
tusariaceae , Lecanoraceae , Parmeliaceae b o 6 beMe chctcmm A. Zahlbruckner. Ho 
b KHHre oTcyTCTBOBajio to, c nero o6mhho HanHHaiOTCJi onpe^ejiHTejiH — kjiiohh rjiz 
H^eHTH(J)HKaiiHH ceMeiiCTB h po^oB, KOToptie mo^cho 6mjio 6m onpe^ejiHTt C nOMOmtK) 
H3,aaBaeMoro noco 6 HJi. OnpeflejiHTejibHaa Ta 6 jiHija ceMeiiCTB JiHHiaiiHHKOB b o 6 beMe 
CHCTeMM A. Zahlbruckner 6 wjia noMemeHa b Btin. 2, H3flaHHOM b 1974 r., aBTopoM 
KOToporo 6mji A. H. OxcHep. no CBoeMy co^ep^caHHio (Mop4)OJionni, cHCTeMaraKa, 
reorpa({)HHecKoe pacnpocTpaHeHHe) 3Ta KHHra flOJDKHa 6li 6mtb nepBMM BMnycKOM, no- 
CKOJIBKy B Heil H3JIO)KeHM OCo 6 eHHOCTH CTpoeHHH JiHHiaiiHHKOB, HCTOpHU HX H3yHeHHJI, 
6 HOHTM 3THX CHM 6 HOTHHeCKHX aCCOIJHaiJHH, H3BeCTHMe B TO BpeMJI B3rJUmM Ha CHCTeMa- 
THHecKoe nojioxceHHe, (fmjioreHHio jiHxeHH3HpoBaHHMx iph6ob h .apyrne cBeAeHiw o hhx. 

nocjie^yiomHe 3 BMnycxa H3,aaBajiHCb nepe3 1—2 ro^a Ka^tiii, ho Me^y ny 6 jiH- 
KaipwMH BMn. 5 h 6 HHTepBan cocTaBHji 18 (!) JieT — 1978 h 1996 rr., cooTBeTCTBeHHO. 
npouiJio eme 12 JieT, h H3,aaHHe «Onpe,aejiHTejni» 6 mjio 3aBepmeH0. H 3,aecb yMecTHO 
OTMeTHTt BM^aiomyioc^ pojit H. C. rojiy 6 KOBoii, OTBeTCTBeHHoro pe^aKTopa nocjie,a- 
hhx 5 BMnycKOB. Hmchho b B03niaBjnieM0H eio JIa 6 opaTopHH jinxeHOJiorHH h 6 phojio- 
thh BoTaHHnecKoro HHCTHTyTa hm. B. JL KoMapoBa (BHH) PAH Bejiact ocHOBHan 
pa 6 oTa no no^roTOBKe BMnycKOB «Onpe,aejiHTeji^». H 3Ty pa 6 oTy ocymecTBjnuiH B3pa- 
meHHMe h o 6 yneHHHe H. C. jinxeHOJiorH, a Taic^ce npHBJieneHHMe eio coTpy^HHKH H3 
.apyrnx ynpoKfleHHH PO h YKpaHHM. TpoMa^HMii onMT, apy^Hi^M H. C. no 3 BOJiHJiH eh 
KaK OTBeTCTBeHHOMy pe^aKTopy mjxaimz 3HaHHTejitHO yjiyHiHHTt npe^CTaBJieHHMe aB- 
TopaMH-cocTaBHTeji^MH kjiiohh fljw onpeAejieHM. R 06 otom Mory cy^HTt, nocKOJibKy 
HMeJI B03M0XCH0CTB CpaBHHTL pyKOnHCHMe BapHBHTM KJIIOHeH Onpe^eJieHHJI HeKO- 
topmx pojxoB c hx ony 6 jiHKOBaHHMMH BepcMMH. B pe3yjitTaTe cneunajiHCTM Pocchh, 
a Taxxce coce^HHx CTpaH, He yTpaTHBuiHe HaBMKOB BJia^eHHn pyccKHM h3mkom, nojiynn- 
jih nocoGne, KOTopoe MHorne ro^M 6 y,qeT noMoraTt hm H,aeHTH(J)Hii;HpoBaTb o6pa3UM 
JiHHiaiiHHKOB, C 06 paHHMX Ha TeppHTopHH CeBepHOH EBpa3HH. 
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OflHaico nojib30BaTbCfl «Onpe,aejiHTejieM» 6 yqeT cjio)kho. ripoKjje Bcero, 3 a ctojil 
/ i.jiHTejibHbiH cpoK ero H 3 ,aaHHJi Kap^HHajitHo H 3 MeHHJiHCt npeflCTaBjieHHfl o MecTe jih- 
inaHHHKOB b CHCTeMe opraHHHecKoro MHpa. B to BpeMJi, Kor^a HaHHHajiH totobhtl nep- 
Bwe BtmycKH «Onpe,aejiHTejni», JiHinaHHHKH 6 lijio npHHjrro paccMarpHBaTb KaK nacTb 
ijapcTBa pacTeHHH, hto OTpa^ceHo b «)Kh 3 hh pacTeHHH», t. 3 (1977). OflHaico A. H. Okc- 
Hep npH,zjep)KHBajicfl hhoh tohkh 3peHH$i — JiHinaHHHKH hbjuiiotcji rpnOaMH, hto OTpa- 
aceHO b Btm. 2. H Htme 3 to npHHirro 6 ojibniHHCTBOM JiHxeHOJioroB. EypHoe pa3BHTHe 
CHCTeMaTHKH JiHinaHHHKOB, 0 C 06 eHH 0 IIpHMeHeHHe COBpeMeHHBIX npH 6 opOB, H3yneHHe 
MOJieKyjwpHo-reHHMx npn3HaKOB npHBejio k nepecMOTpy o 6 beMOB TaKcoHOMHHecKHx 
e^HHHu JIHlliaHHHKOB, OTKa3y ot CHCTCMM A. Zahlbruckner, Ha ochobc KOTopoii 6 bijih 
npoBe^eHM o 6 pa 6 oTKH ceMeiiCTB rjiz BtmycKOB 1, 3—5 «Onpe,aejiHTejui». Kto Tor^a 
nojiaraji, hto npe^CTaBHTejiH ctojil Mop(f)ojiorHHecKH pa 3 JiHHHbix po^OB, KaK Lepraria , 
Squamarina, Stereocaulon , npHHa,zjJie)KaT k oflHOMy ceMeiiCTBy? B nocjie^yiomHx bbi- 
nycKax 6—10 aBTopbi-cocTaBHTejiH b ochobhom npH^ep^cHBajiHCt hoblix npe^CTaBJie- 
hhh 06 o 6 beMe ceMeiiCTB JiHinaHHHKOB. OflHaKO Ta 6 jiHija j\jik onpe^ejieHiw ceMeiiCTB 
b hx hoboh TpaKTOBKe B3aMeH toh, KOTopaa ony 6 jiHKOBaHa b Bbin. 2, b BbinycKax 6 —10 
OTcyTCTByeT, hto, kohchho, 3aTpymuieT nojib30BaHHe «Onpe,aejiHTejieM», coctouhikm 
H3 10 khh r. A Jiynnie 6 w 6 bijio HajiHHHe onpeaejiHTejibHOH Ta 6 jiHijbi po^oB, KaK, Hanpn- 
Mep, b onpeflejiHTejie V. Wirth (1995). nojib30BaTejniM «Onpe,aejiHTejni» TaK^ce cjie^yeT 
yHHTMBaTb, hto psijx bh£Ob, ,zjHarH03bi KOToptix .zjaHbi b nepBbix BbinycKax «Onpe,zjejiH- 
Tejw», no3,aHee 6 lijih cBe^eHM b chhohhmli hjih nepeHeceHbi b flpyrne po^bi h flaxce ce- 
MeiiCTBa. K co^cajieHHio, HeKOTopbie aBTopti-cocTaBHTejiH npn no^roTOBKe o 6 pa 6 oTOK 
RJi% BtmycKa «Onpe,zjejiHTejui» He ynHTbiBajiH HajiHHHe ynoMjmyTbix paHee onpe^ejiH- 
Tejieii A. H. OKCHepa, M. n. ToMHHa, H. C. TojiyOKOBoii, khh r A. H. OKCHepa (1956, 
1968) o jiHinaHHHKax YKpaHHbi, kotoplimh npeacne nojib30BajiHCb hcckojibko noKOJie- 
hhh cneijHajiHCTOB h jiio 6 HTejieH. B pe 3 yjitTaTe HHor^a TpyqHO nomiTb CTaTyc pana TaK- 
cohob, npe^CTaBJieHHtix b ynoMJiHyTbix H3flaHH5ix, nocKOJibKy b ony 6 jiHKOBaHHbix Bbi¬ 
nycKax «Onpe,zjejiHTejui» ohh He npe^cTaBjieHbi jx a^ce b cHHOHHMax. HanpHMep, Biatora 
minuta ( =Lecidea minuta). H3MeHHJiHCb h CBe^eHM o reorpa(f)HHecKOM pacnpocTpaHe- 

HHH MHOTHX TaKCOHOB-MeHbHie CTaJIO BHflOB-OHfleMHKOB CTpaHbl, a HajiHHHe HeKOTO- 

pbix Ha pzjxe KOHTHHeHTOB, HanpHMep b ABCTpajiHH, He noflTBep)K,zjeHo coBpeMeHHbiMH 
Hccjie^oBaHMMH. H, Hao 6 opoT, apeajibi psij\a bh^ob nepenuiH b KaTeropmo 6 ojiee 06 - 
HiHpHbix, neM yKa3aH0 b KHHrax «Onpe,aejiHTejui», H3-3a ^eTajibHoro H3yneHiw jihxcho- 
6hot perHOHOB, o JiHinaHHHKax KOTopbix npe5KAe HMejiHCb OTpbiBOHHbie CBe^eHM, KaK, 
HanpHMep, AHTapKTHKa hjih lO^cHa^ AMepHKa. 

KanecTBo onpe^ejiHTejieH o6mhho oueHHBaiOT y,ao 6 cTBOM KJnoneH. Y peijeH3Hpye- 
moto H3,aaHH^ aBTopoB-cocTaBHTejieii oneHb mhoto. H 0,aH03HaHH0 cy^HTb o Bcex ero 
KJIIOHaX HeB03M0XCH0. KpHTHHeCKH CJieflyeT OTHOCHTbC^ K TaKOMy HCnOJIb3yeMOMy 
b Rjiionax KpHTepHio KaK npHypoHeHHocTb k cy 6 cTpary. HMeeTC^ HeMajio CBH^eTejibCTB 
Toro, hto BH^bi, CHHTaBHiHec^ o 6 jiHraTHbiMH 3nHJiHTaMH, b ropax BCTpeHaiOTC^ Ha KOpe 
AepeBbeB h .apeBecHHe. HanpHMep, HeKOTopbie npe^CTaBHTejiH po^oB Lasallia, Rhizo- 
carpon , Rhizoplaca. Ha 6 jno,aajiH h npoTHBonojiomibie cjiynan, Kor^a 3 nH({)HTbi, npn- 
3HaBaeMbie KaK oGjinrarabie, BCTpenajiH Ha KaMeHHCTOM cy 6 cTpaTe hjih Ha noHBe. 

R Ha^eiocb, hto c^ejiaHHbie 3aMenaHH^ He 6 yayr BocnpHH^Tbi KaK yMajieHHe rpo- 
Ma^Horo Tpy,qa aBTopoB-cocTaBHTejieii. 3th peMapKH aApecoBaHbi nojib30BaTejiHM 
«Onpe,aejiHTeji^», hto6bi ohh yTOHHUJiH HOMeHKJiaTypy, reorpa({)HHecKoe pacnpocTpa- 
HeHHe BH/I.OB no COBpeMeHHbIM HCTOHHHKaM. A aBTOpaM-COCTaBHTeJMM H pe^aKTOpaM 
«Onpe,aejiHTejiH» xoTejiocb 6 bi Bbipa3HTb npH3HaTejibH0CTb 3a Tpya, TepneHHe h no- 
3,apaBHTb JiHxeHOJioroB h jiio 6 HTejieH JiHinaHHHKOB c 3aBepmeHHeM MOHyMeHTajibHoro 
jiHxeHOJiorHHecKoro «^ojiroH3,aaHM», KOTopoe noMoxceT BceM HaM no3HaBaTb jinxeHO- 
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6 H 0 Ty Pocchh h coceflHHX CTpaH. SI TaioKe Hajjeiocb, hto kto-jih6o H 3 jiHxeHOJioroB 
peniHTca cocTaBHTb AonojiHeHHe k h3a&hhmm 10 KHHraM «OnpeAeJiHTejw», KOTopoe co- 
Aepxcano 6 bi onpeflejiHTejibHbie Ta 6 jiHUbi pojjOB JiHiuaHHHKOB, BCTpeneHHbix Ha Teppn- 
TOpHH PO. PeiiiHTb 3Ty 3a;jaHy SyzjeT HejierKO, nocKOJibKy cjiejjyeT yHHTbiBaTb, c ojjhoh 
CTopoHbi, coBpeMeHHyK) TpaKTOBKy hx o 6 beMa, c apyroii — HajiHHHe BbinycxoB «Onpe- 
,aejiHTejiB», k KOTopbiM cjieflyeT ajjpecoBaTb ccmjikh b onpeflejiHTejibHbix TaOjiHijax. Xo- 
Tejiocb 6 bi, hto6w HajiHHHe 10 KHHr «OnpeAejiHTejia» CTHMyjiHpoBajio C03flaHHe h H3,aa- 
HHe KOMnaKTHbix perHOHajibHbix onpeflejiHTejiefi JiHiuaHHHKOB. 
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Ha KOHeu AeicaGpji 2008 r. b FIpHMOpCKOM oT^eJieHHH PEO coctoht Ha yneie 136 HejiOBex, b TeneHHe ro- 
m bhobi> npHHHTbi b pjiflbi PEO 6 mojioamx HayqHbix coTpy^HHKOB AaJiBHeBOCTOHHoro OT^ejieHHH PAH, chh- 
to c yneTa no pa3HbiM npmmHaM 8 HenoBeK. npoBe^eHO 8 3ace/iaHHH, Ha KOTopwx 3acjiymaHo 11 AOKJiaAOB. 

KnioHeBbie cnoBa: PyccKoe 6oTaHHHecKoe o6mecTBo, ripHMopcKoe OTflejieHHe. 

Ha KOHeu AeKaOpa 2007 r. b npHMopcKOM OTuejieHHH PBO coctout Ha yneTe 136 ne- 
jioBeK. 3a OTHeTHMH roA npHMTti b phaw PyccKoro SoTaHHHecKoro oSmecTBa 6 Hayn- 
hmx coTpyAHHKOB /(ajibHeBocTOHHoro OTAejieHHH (flBO) PAH. 3to — H. B. 3anueBa 
(HHCTHTyT KOMnjieKCHoro aHanH 3 a peraoHajibHbix npoSjieM ^BO PAH, r. EnpoSnA- 
7K3h), O. M. IUejiexoBa, E. B. 3opmia, E. H. HaBpocb (EoTaHHHecKHH caA-HHcra- 
TyT — BCH flBO PAH, r. BjiaAHBOCTOK), E. C. JIoHKHHa (rocyAapcTBeHHbiii npHpoA- 
hmh 3 anoBeAHHK «BacTaK»), H. B. BacmibeBa (flajibHeBOCTOHHbifi rocyAapcTBeHHbin 
yHHBepcHTeT, r. BjiaAHBOCTOK). 

B TeneHHe roua npoBeueHO 8 3aceAaHHH, Ha KOTopwx 3acjiymaHO 11 AOKJiaAOB, a 
TaioKe pemajiHCb opraHH3auHOHHbie Bonpocw: npneivi b HJieHbi oSmecTBa, BpyneHne 
HJieHCKHx Ohjictob, BbiSopbi AeJieraTOB Ha 12-h EoTaHHHecKHH cbe3A PBO. 

Ha^HBapcKOM 3 aceAaHHH no HHHUHaraBe n. B. KpecTOBa (EnHflBO PAH, r. B;ia- 
AHboctok) o 6 cy>KAaJicfl Bonpoc 06 opraHH3auHH Ha flaabHeM BocTOKe acypHana SoiaHH- 
necKOH HanpaBjieHHocTH. IIpeABapHTejibHoe Ha3BaHHe — «BOTANICA PACIFICA». 
HHHUHaTHBHaa rpynn cifiopMHpoBaHa HJieHaMH komhcchh no KoMapoBCKHM htchhhm. 
,Hjui AaJibHeHHiero pa3BHTM b HanpaBJieHHH HOBoro acypHana npeAJiaranocb oueHHTb 
noTpeOHOCTH poccHHCKoro h 3apy6e>KHoro HayHHbix coo 6 mecTB b TaKOM xcypHajie, 
c({)opMHpoBaTb peAKOJUierHK) h onpeuejiHTb Kpyr noTeHunajibHbix peijeHseHTOB cTaTefi. 
B CBA 3 H c 3 thm HHHH,HaTHBHaa rpynna paccbuiaeT HH(J)opMauHio o hobom xcypHane 
BceM, kto motkqt 6biTb 3aHHTepecoBaH b HeM h kto MOxceT npHHHTb ynacrae b ero opra- 
HH3aUHH. 

Ha 3 tom tkq 3 aceuaHHH E. B. 3opnHa (BCH J\BO PAH, r. BjiaAHBOCTOK) CAeJia/ia 
AOKJiaA no MaTepnanaM AHccepTauHOHHOH pa 6 o™ «EHOJiorHHecKHe ocoSchhocth 
B biroHOHHbix po3 b 3 amHmeHHOM rpyHTe loxcHoro npnMopbfl». IJejib nccjieAOBaHHH — 
BbmBJieHHe aAanTaUHOHHbIX B03MO)KHOCTeH, npOAyKTHBHOCTH H ACKOpaTHBHOCTH Bbiro¬ 
HOHHbix po3 b pa3nHHHbix MHKpo3KOJiorHHecKHX ycjiOBHax h pa3pa6oTKa HanSojiee 34)- 
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(JjeKTHBHtix npHeMOB BtiroHKH b 3amHmeHHOM rpyHTe. BnepBtie eio HCCJie^oBaH opra- 
HoreHe3 y 72 copTOB BbiroHOHHbix po3 b ycjiOBHJix 3amHmeHHoro rpyrna lo^cHoro ripH- 
Moptn. YcTaHOBJieHo, hto (JjopMHpoBaHHe reHepaTHBHbix opraHOB HaHHHaeTCJi npn 
.zyiHHe no 6 era ot 1 cm ro 70 cm b 3aBHCHMOcra ot TexHOJiorHH Be^eHjw KyjibTypti h cop- 
TOBbix ocoOeHHocTeH. BtwBjieHa 3aBHCHMOCTt pH3oreHe3a h aHaTOMHHecKoro CTpoeHm 
noOeroB po3, oOjia^aiomHx pa3JiHHHoii pereHepaijHOHHOH cnocoOHocTtio: neM mnpe 
KOJILIJO KCHJieMBI, TeM HHXCe yKOpeMeMOCTb. 

K. E. BepiHHHHH (JlHMHOJiorHHecKHii HHCTHTyT CO PAH, rpynna KOMimeKCHoro 
H3yHeHH« 03 . Xy6cyryji, r. HpKyTCK) Ha (fjeBpajitcKOM 3 ace,aaHHH b flOKJiafle «,HHHaMH- 
xa pacTHTejitHoro noKpoBa h ycjiOBHfl yBJiaxcHeHHJi 6 ojiot iora Boctohhoh Ch6hph b ro- 
jioueHe» paccKa3an 06 HTorax H3yHeHHJi 6 oTaHHnecKoro cocTaBa pwa Top(f)imi>ix pa3pe- 
3ob Ha lore Boctohhoh Ch6hph. BnepBtie jxjw peraoHa npoBe^eH .zjeTajibHMH pacneT 
xpoHOJiorHHecKHx py 6 e^ceii (JiopMHpoBaHHJi jioKantHoro pacTHTejibHoro noKpoBa 6 ojiot 
Ha ocHOBe KanHOpoBaHHOH reoxpoHOJiorHHecKoii niKajibi, npoBe^eHa peKOHCTpyKijHfl 
ycjioBHH yBJia^cHeHra c Hcnojib30BaHHeM HH^exca yBjiaxcHeHHJi h ero cpaBHeHHe c TpeH- 
AOM BapHai^HH CTent/jiec (hh^ckc SFI). CocTaB ochobhlix pacTeHHH-o6pa30BaTejieii no- 
3bojihji Bbi^ejiHTb b pernoHe 2 6 oTaHHico-reorpa(f)HHecKHe rpynnti top4)jihhkob: npe#- 
ropHo-no^ropHtie no 6 epe)KHH 6 aiiKajibCKOH Bna^HHti h BbicoKoropHbie. H3yneHHbie 
OoJIOTHbie 3KOCHCTeMLI pa3BHBaiOTCJI B HanpaBJieHHH OT 3yTp0(J)H0-Me30Tp0(J)HbIX 
k ojiHroTpo({)HMM. Ycjiobhji yBJiaxcHeHira H3yneHHbix Topif^Hbix MaccHBOB onpeflejw- 
lOTCfl, rJiaBHLIM o6pa30M, B03,aeHCTBHeM CyMMBI 3K30reHHLIX (fiaKTOpOB: KJIHMaTa H pe- 
rHOHajiLHoro/jioKajibHoro 6a3ncoB apo3HH. nojiyneHHbie pe3yjibTaTbi MoryT 6 bm> hc- 
nojiL30BaHM fljra 6 HOKJiHMaTOCTpararpa({)HHecKHX HCCJieflOBaHHH b peraoHe. 

II. B. KpecTOB, A. M. OMejibKO (BnH J\ BO PAH, r. Bjib^hboctok) Ha btopom 
(fieBpajibCKOM 3ace,aaHHH no^ejiHJiHct BnenaTJieHHJiMH o pacTHTejibHocra octpobob 
TaiiBaHt h Piokio. ^OKJiaflHHKH npHBejiH no^poOHyio HH(f)opMaijHio c .zjeMOHCTpaijHeH 
HHTepecHbix chhmkob o pacTHTejitHOM noKpoBe oKeaHHnecKoro ceKTopa cyOTponHne- 
CKOH 30HLI, OC 060 OCTaHOBHBHIHCb Ha 3KOCHCTCMaX MaHipOBblX JieCOB, cy 6 TponHHecKHx 
jiecoB H3 BeHH03ejieHtix ayOoB, Ha axocHCTeMax coBpeMeHHbix pe(f)yrHyMOB, b KOToptix 
b HacTOumee BpeMJi npe^CTaBjieHM njieHCTOijeHOBbie pejiHKTOBbie KOMnjieKCti: Jieca H3 
Fagus hayate , Picea morissonicola , Abies kawakami. Abtopm ocTaHOBHJiHCt Ha cncTeMe 
MeHe,a)KMeHTa JiecoB octpobob Piokio h TaiiBaHt, KOTopaa o 6 cy)icnajiacb Ha KOHifiepeH- 
ijhh: «KapTorpa({)HpoBaHHe JiecoB TaHBaM», cocTOABineHCJi b r. TaiineH. n. B. Kpec- 
tob h A. M. OMejitKo BbiCTynHJiH Ha Heii c flOKJiaflaMH «Pa 3 Hoo 6 pa 3 He JiecoB h 6hokjih- 
MaTti ceBepHoii A3hh» h «Mo,zjejiHpoBaHHe apxHTeKTypti KpoHbi xbohhbix ,zjepeBbeB». 
B nojieBbix paOoTax Ha ocTpoBax aBTopti ynacTBOBajiH 3hmoh 2006 h 2007 rr. 

B. M. CrapHeHKO (AMypcKHH (fmjiHan BCH J\BO PAHIO, r. BjiaroBemeHCK) Ha 
MapTOBCKOM 3ace,aaHHH b flOKJiafle «PeflKHe bh^li b 30He np^Moro bjih^hm njiaHHpye- 
moh HH^cHe3eiiCKOH T3C» paccKa3ajia o 6oTaHHnecKHx HCCJie^oBaHMx pacTHTejibHoro 
noKpoBa b 30He CTpomejitCTBa, KOToptie 6 bijih npoBe^eHM b KOHi^e aBrycTa—Hanane 
ceHT^6p^ 2007 r. b flOJiHHe p. 3en ot ycTtu p. ,Hen (jieBtm npHTOK 3en) ao ycTt^ p. Ce- 
jieM^xcH. H,ejib 6oTaHHnecKHx HCCJie^oBaHHH — oueHKa coctoahha pe^KHx h oxpaMe- 
MLIX BHflOB paCTeHHH B 30He BJIHUHH^ FpaMaTyXHHCKOrO rH,apoy3Jia JXJVi nO^rOTOBKH 
MaTepHanoB 1-ro 3Tana pa3pa6oTKH OBOC rpaMaTyxHHCKoii T3C. 3 th MaTepnajiti He- 
oGxo^hmli jxjik 3KonorHHecKOH 3KcnepTH3bi 3 toto npoeKTa. 

B pe3yjitTaTe nojieBbix pa 6 oT h KaMepajitHOH o 6 pa 6 oTKH MaTepnajia 6 lijio BtmBJie- 
ho 42 BHfla, 3 aHeceHHtix b perHOHajitHyio CBO^Ky (CTapneHKo h ^p., 1995) h KpacHyio 
KHHry PO (1988). HanGojibniKH HHTepec npe^CTaBJiMH Haxo^KH oxpaHaeMtix h pe^KHx 
CTenHbix BHROB, KOTopue Ha TeppHTOpHH AMypcKOH o6ji. BCTpenaiOTC^ oneHt pe^Ko: 
3MeeBKa pacTontipeHHaa ( Cleistogenes squarrosa ), Koblijil GaiiKajibCKHH ( Stipa baica- 
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lensis ), CreBeHHJi jieBKOHHaa (Stevenia cheiranthoides) h jjp. H3-3a no3flHHx cpoKOB 
npoBe^eHM pa6oT He 6bijih HaH^eHti Epa3eHHfl UIpe6epa (Brasenia schreberi), Kajit^e- 
3M noHKOJiHCTHaa (Cadesia reniformis) h OHfleMHHHMH, ntipeHHHK 3eiiCKHH (Elymus 
zejensis), npoH3pacTaHHe KOToptix b .qaHHOM paiioHe no^TBep^eHO HMeiomHMHCfl 
6ojiee paHHHMH repOapHMMH c6opaMH. npoBe^eHHtie HCCJie^oBaHH^ bbmbhjih b 30He 
3aTonjieHM 6oJibmoe kojihhcctbo pe^KHx h oxpaHJieMMx bh^ob, noTepa nacTH nonyjm- 
ljhh KOToptix npH co3,aaHHH Hn)KHe3eHCKoro rH,apoy3Jia HaHeceT HeBocnojiHHMMH 
ymep6 3thm bh^bm. 

C. K). rpHiHHH (BnH ffBO PAH, r. Bjia^HBocTOK) Ha MapTOBCKOM 3 ace,zjaHHH b ,zjo- 
KJia,qe «nopa»ceHHe pacTHTejibHOcra b pe 3 yjitTaTe KpynHoro n3BepxceHM ByjixaHa 
LLlHBejiyH (KaMHanca, 2005 r.)» paccKa 3 aji o xapaicrepe H 3 Bep)KeHiw ByjiKaHa h cbohx 
HCCJieAOBaHMx pacraTejitHoro noKpoBa b paiioHe nopaxceHra BtiOpocaMH ByjncaHoreH- 
Hux MaTepHanoB. floKJia.a conpoBo^ajica noKa30M 6 ojibmoro KOJinnecTBa (f)OTorpa- 
(j)HH, BbinOJIHeHHLIX B MCCTaX HCCJie^OBaHHH. 

B. B. flicy6oB (BnH ffBO PAH, r. Bjia^HBOCTOK) Ha nepBOM anpejitCKOM 3 ace,zjaHHH 
noflejiHjica cbohmh BneHaTJieHMMH 06 opraHH 3 aijHH repOapHoro flejia b My 3 ee Xok- 
KaiiflCKoro yHHBepcHTeTa (o-b XoKKaii^o, r. Cannopo, ilnoHHfl) h My 3 ee yHHBepcHTeTa 
Khoto (ior o-Ba Xohcio), rae oh paOoTaji c 29 HOflOpa 2007 r. no 2 MapTa 2008 r. LJejib 

KOMaH^HpOBKH! 3HaKOMCTBO C TepOapHBIMH MaTepHaJiaMH pflfla KpHTHHeCKHX TaKCOHOB, 
cjia6o npe^CTaBJieHHbix hjih OTcyrcTByiomHx b repOapnax Pocchh, b tom HHCJie pojx 
Jlannanca poccHHcicoro ,Z(ajn>Hero BocToxa h ilnoHHH; o6pa6oTKa repOapHtix KOJiJieK- 
ijhh, coOpaHHbix npo(f). Xh^ckh TaicaxamH b ilicyTHH Ha npOTJDKeHHH HecKOJitKHx ce3o- 
hob. Pe3yjibTaTbi paOoTti ,zjojio)KeHbi b My3ee XoRKan^CKoro yHHBepcHTeTa Ha cHMno- 
3HyMe «BHopa3Hoo6pa3He pacTeHHH: CHCTeMaraica h reorpa(f)Hfl noKptiTOceMeHHbix». 
MaTepnajiti no po,zjy Potentilla o6pa6an>iBaiOTCfl, npe^nojiaraeTCfl o(f)opMHTb hx b BH,zje 
cneunajiLHoro caiiTa, a b flajibHemneM — onyOjiHKOBaTt b BH^e MOHorpa(f)HH. 

T. A. MocicajiiOK (BCH ,Z(BO PAH, r. Bjia^HBocTOic) Ha btopom anpejitcKOM 3 ace- 
.qaHHH c^ejiana flOKJiafl «HarypajiH 3 aijHfl oOjiennxH Ha K>re npHMopt^». 06jiennxa 
KpyniHHOBH£Hafl (Hippophae rhamnoides) Ha TeppHTOpHH iora npHMopcKoro Kpaa ab- 
JlfleTCfl BHflOM-HHTpOflyijeHTOM. YHHKaJIBHbie 3apOCJIH 3TOTO KyCTapHHKa o 6 Hapy)KeHbI 
aBTOpOM Ha boctohhoh oKpaHHe r. YccypHHCKa. HcTopna paccejieHHfl oOjiennxH b npn- 
ropo^HOH nacra ropo^a CBjnaHa c OTBe^eHHeM ^anHtix ynacTKOB no# CTponrejibCTBo 
KapTOHHoro KOM 6 HHaTa h YccypHHCKOH T3L],. Ha ynacTKax c nojiHOCTtio yHHHTOxceH- 
hoh pacTHTejibHOCTLK) oOjiennxa HHHijHHpyeT npoijecc nepBHHHoii cyKijeccHH. Yhhtli- 
Baa BbicoKoe npoTHB03ppo3HOHHoe 3HaneHHe oOjiennxH, oOycjioBJieHHoe aKTHBHoii 
BereTaTHBHOH no^BH^cHocTtio, BbicoKyio a^anTauHK) k 3acyxaM h Mopo3y, aBTOp pexo- 
MeH,ayeT ee j\nsi peKyjitTHBanHH HapymeHHtix jiaH,ama({)TOB Ha K>ro-3anaflHOH nacTH 
npHMopcKoro xpa^. 

A. A. EpHHcaTan (BCH f\BO PAH, r. Bjia^HBocTox) Ha 3 tom tkq 3ace,aaHHH b AOKJia- 
ji£ «JIecHan pacTHTejibHocTb OacceiiHa p. KoMapoBKa (yneOHo-onbiTHbiH jiecxo3 npn- 
MopcKOH rocy^apcTBeHHOH cejitCKoxo3^HCTBeHHOH AicafleMHH): 3KOJioro-reorpa({)HHe- 
ckhh aHajiH3» npe^CTaBHJia pe3yjibTaTti cbohx HCCJie^oBaHHH. B pa6oTe pa3BHBaiOTCfl 
npoOjieMbi BoccTaHOBjieHH^ h ouchkh ycToiiHHBocTH pacnpe^ejieHHH jiecHtix coo6- 
mecTB, a Taicxce blwbji^iotc^ Be^ymne (fjaKTopti cpe^ti, onpeAeji^iomHe 3aKOHOMepHo- 
cth hx npocTpaHCTBeHHoro pacnpe^ejieHH^ b ranHHHOM ynacTKe ioxchoto npHMopt^ — 
b OacceHHe p. KoMapoBKa b rpaHHuax yneOHo-onbiTHoro Jiecxo3a «,HajibHeB0CT0HHbiH», 
^BJi^ionieroc^ 6y({)epHOH 30 hoh YccypHHCKoro 3anoBe,aHHKa. 3Ta TeppHTOpHH, npe,a- 
CTaBJieHHaa b ochobhom hikpokojihctbchho-xbokhlimh jiecaMH, yHHKajitHa no cbohm 
npHpo^HMM h xo3flHCTBeHHMM xapaKTepHCTHKaM. B ycjiOBMx BJiaxcHoro h Tennoro 
KJiHMaTa Jieca OTJiHnaiOTC^ KOHTpacTHocTtK), coneTaHHeM HeMopajibHoii h OopeantHOH 
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(J)jiopw b oflHHx h Tex )Ke 3JieMeHTax ({)HT0ueH03a, a Tax^ce blicokoh cjiokhoctlk) CTpoe- 
h VLSI. B KanecTBe Be^ymHx (fiaKTopoB cpe^bi BbiOpaHbi xapaKTepHCTHK pejite^a: a6co- 
JIIOTHa^ BLICOTa H&R ypOBHeM MOpfl, 3KCn03HIJHJI CKJIOHa H MeCT0n0JI05KeHHe (flOJIHHbl, 
BOflopaa^ejibi, noHMti), KpyTH3Ha CKJioHa. ^aHHbie xapaKTepHCTHKH flocTaroHHO ooto- 
3HanH0 onpe^ejieHM j\nsi ropHo-JiecHbix TeppHTOpHH ptoom MareMaTHHecKHx MOAeneH 
(KucejieB, 1979, 1985, 2000; ny3aneHK0, CicyjiKHH, 1981). CoBOKynHocTb pe3yjibTaTOB 
HCCJie^oBaHHH npe^cTaBJi^eT cnemnfMHecKyio MO^ejit jiecHon pacTHTejibHocra, koto- 
paa no3BOJiaeT Hccjie^oBaTt pacTHTejibHbiH noKpoB Ha jioKajibHOM ypoBHe b aHajiorHH- 
HblX KJIHMaTHHeCKHX yCJIOBHJIX. CpaBHHTeJIbHblH aHaJIH3 nOKa3aJI, HTO TpaOTHHOHHan 
oueHKa jiecHbix paiioHOB no pe3yjibTaTaM no,apo6Hbix reoOoTaHHnecKHx onHcaHHH c hc- 
nojib30BaHHeM nojiHoro (fmopHCTHHecKoro cnncKa b HacToamee BpeMH nBjnieTCJi HanGo- 
jiee Hafle)KHbiM h npoBepeHHbiM cnocoOoM Hcnojib30Bamni 3KOJiorHHecKHx niKaji 
JI. T. PaMeHCKoro. 

II. B. KpecTOB h A. C. Jlejieii (BE[H J\BO PAH, r. Bjia^HBocTOK) Ha HoaOpbCKOM 
3 ace,aaHHH BbicTynHJiH c £OKJia,zjOM «PacTHTejitHtiii h ^chbothlih mhp IO)khoh A(f)pH- 
kh». n. B. KpecTOB npHHM ynacTHe b 51-m CHMno 3 HyMe MOKflyHapo^HOH accoijHaijHH 
Hayx o pacTHTejitHocTH, nocB^meHHOM 3BOJHOUHOHHMM npoOneMaM B HayKe O paCTH- 
TejibHocra, npome^meM b yHHBepcHTeTCKOM ropofle CTejuieHOom, 6jih3 KeiinTayHa. 
Oh npeflCTaBHji flOKJiafl «OopMHpoBaHHe pacTHTejibHocra ceBepHoii A3hh b rojioijeHe». 
nepe,a CHMno3HyMOM oh npHHiiJi ynacTHe b lO-^HeBHoii HayHHon 3KCKypcHH no ATJiaH- 
THnecKOMy no 6 epe)Kbio IO)khoh A(f)pHKH ot k»khoh okohchhocth KOHTHHeHTa flo nyc- 
TMHH HaMH 6 . Ero jieKipw Ha 3 ace,aaHHH OoTaHHHecKoro oOmecTBa 6 buia no,apo 6 HbiM 
paccKa30M 06 ochobhlix a(J)pHKaHCKHx OnoMax: (f)HH 6 oce, xapy, cyKKyneHTHOM xapy, 
caBaHHe h nycTtme. JleKijHJi 6 biJia npoHJunocTpHpoBaHa OojitniHM hhcjiom aBTopcKHx 
(f)OTorpa({)HH. 

A. C. Jlejien 6 bui b 2-mcc^hhoh HayHHon KOMaH^HpoBKe b IO)KHo-A(f)pHKaHCKOH 
PecnyOjiHKe (r. nHTepMapHijOypr, yHHBepcHTeT KBa3yjiy-HaTajib). YnacTBOBaji b pa 6 o- 
Te 23-ro MeacflyHapo^Horo 3HTOMOJiorHHecKoro KOHrpecca, KOToptin npoxo^HJi b ropo- 
,zje ,Hyp 6 aHe, npoBHHijHJi KBa3yjiy-HaTajib. C Oojilihhm HHTepecoM npncyTCTByiomHe 
npocMOTpejiH orpoMHoe kojihhcctbo (JjoTOMaTepHanoB, ^eMOHCTpHpyiomHx jkhbothmh 
H paCTHTeJILHLIH MHp 3TOH HaCTH A(f)pHKaHCKOTO MaTepHKa. 

B. A. KajiHHKHHa (BCH JfBO PAH, r. Bna^HBocTOK) Ha fleicaOpbCKOM 3ace,zjaHHH 
b tfOKJia.qe «EHOMop(f)OJioriiJi Trifolium lupinaster L., Trifolium pacificum Bobr.» H3Jio- 
>KHJia ocHOBHtie pe3yjibTaTbi TpexjieTHero HCCjieflOBaHHJi Ohomop^ojiothh h 3kojiothh 
flByx npe^CTaBHTejien po^a Trifolium L. (T. lupinaster L., T. pacificum Bobr.). BnepBbie 
Ha ocHOBaHHH pe3yjitTaTOB aeTajiLHoro 6HOMop({)OJiorHHecKoro aHajiH3a c yneTOM 
CTpyKTypti no^eMHon h Ha^eMHon c^epw eio oxapaKTepH30BaHti »cH3HeHHbie (f)opMU 
y flByx 6 jih3khx b CHCTeMaranecKOM njiaHe bh^ob. Otmchcho, hto bh^li ^bji^iotc^ no- 
JlHMOp({)HbIMH H B pa3HLIX OKOJIOTHHeCKHX yCJIOBMX ({)OpMHpyK)T RO 8 )KH3HeHHbIX 
(f)opM. Bbi^BJieHbi pa3Htie BapHaHTti pa3BHTM oco6en b npHpo^e. B pe3yjn>Tare Hccjie- 
AOBaHHH 6ojitmoro »cH3HeHHoro UHKJia y KJieBepa jnonHHOBH^Horo BtiAejjeHO 4 BapnaH- 
Ta, y KJieBepa THxooKeaHCKoro — 3 BapnaHTa OHTOMop({)oreHe3a. B flOKJiatfe noKa3aHo 
pa3BHrae oco6en 3 thx bh^ob b ycnoBHHx KyntTypti, OTMeneHO, hto y T. lupinaster 
h T. pacificum npoHcxo^HT (JjopMHpoBaHne AByx BapnaHTOB ^cH3HeHHoii (fjopMti, ho 
y nepBoro ohh OTJinnaiOTC^ no CTpyKType no^eMHtix, a y BToporo — no CTpyKTy- 
pe Ha^eMHbix opraHOB. B pe3yjibTaTe nccjie^OBaHHH 6 lijih BtniBJieHbi Mop({)OJiorHHe- 
CKHe npH3HaKH no^TBep^aiomHe caMocTOsrrejibHOCTb bh^ob T. lupinaster L., T. pacifi¬ 
cum Bobr. 

T. B. BaH (BCH ffBO PAH, r. Bjia^HBOCTOK) Ha tom tk e 3 ace^aHHH npeACTaBHji pe- 
3 yjibTaTbi HccjieAOBaHHH ^Jiopbi cocyAHCTbix pacTeHHH xp. Mao-HaH (XaOapoBCKHH 
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Kpaii). HaTeppuTopHH xpe6Ta aBTopoM 6lijio 3aperacTpHpoBaHO 529 bh^ob 280 poflOB h 
83 ceMeiiCTBa cocyancTbix pacTeHHH. A6opnreHHae (fmopa xpe6Ta HacHHTtiBaeT 472 bh- 
fla (89.3 %), 3aHOCHwe pacTeHHe npe^CTaBJieHM 51 bh^om (9.6 %), Bbime.amHe H3 Kyjit- 
Typti — 6 BH^aMH (1.1 %). TaKCOHOMHHecKHii aHajiH 3 (fmopti xp. Meo-HaH noKa3aji, 
HTO (f)JIOpa HCCJieAyeMOH TeppHTOpHH 6opeaJILHaH, C HeKOTOpBIMH BOCTOHHO-a3HaTCKH- 

mh nepTaMH: 10 Beflymnx ceMeiiCTB b cyMMe coAepxcar 254 BH^a (53.9 %). JlHflHpyio- 
mne MecTa b cneKTpe ceMeiiCTB 3aHHMaiOT Asteraceae (48 bh^ob), Poaceae (38), Cype- 
raceae (37), Rosaceae (34), Ranunculaceae (32) h Ericaceae (20). B xo,zje BbinojiHeHHe 
6 HOMop({)OJiorHHecKoro aHajiH 3 a ceMeHHbix pacTeHHH xp. Meo-HaH BbieBJieHo, hto npe- 
o 6 jia,aaK)mHMH bo (fmope eBJieiOTce TpaBeHHCTtie xcH 3 HeHHtie (f)opMM (123 6homop- 

(f)bl - 79.4 %). CpeflH flepeBJIHHCTMX )KH3HeHHbIX (f)OpM ^OMHHHpyiOT KyCTapHHKH, 

noflHepKHBaa 6 opeajibHtiH xapaxrep (fmopu, a othochtcjibho BticoKoe .qojieBoe ynacrae 
CTJiaHHKOBbix (f)opM o 6 T>ecHeeTce ropHBiM xapaKTepoM pejn>e(f)a. Bo (fmope xpe 6 Ta 06 - 
Hapy^ceH 21 pe,zjKHH bh r , H3 KOToptix b «KpacHyio KHHry PO» bkjhohcho 2 BH^a, 
b «KpacHyio KHHry Xa 6 apoBCKoro xpae» — 8 h peKOMeH^OBaHti k oxpaHe 13 bh^ob. 

no y^ce cjio)KHBmeHce flaBHeii Tpa^HijHH b KOHije ro,aa (10 flexaGpe) 6lijih npoBe^e- 
hli onepe^Hbie 62-e KoMapoBCKHe htchha, KOToptie coctojuihcl b KOH(f)epeHij-3ajie 
EHOJioro-noHBeHHoro HHCTHTyTa ffBO PAH. Elijio 3 aHHTaH 0 7 flOKJiaflOB: «Po,a nbipeii- 
hhk ( Elymus L., Poaceae : Triticeae ) bo (fmope Pocchh: CHCTeMaraKa, pacnpocTpaHeHHe, 
HHCJia xpomocom» (H. H. IjBejieB, H. C. npo 6 aroBa); «06 oijeHice cxo^CTBa h pa 3 JiHHHe 

B CepH^X (f)JIOpHCTHHeCKHX H (flHTOIjeHOTHHeCKHX OIIHCaHHH» (E. H. CeMKHH, 
M. B. TopniKOB); «PaCTHTeJILHbIH nOKpOB JIaHXCHHCKHX rop (OxoTHe)» (B. B. ^Ky60B, 
A. M. OMejitKO, B. A. EaKajiHH, A. B. BejiHKaHOB, B. 9L. Hep^aHijeBa, H. O. CKHpHHa, 
n. B. KpecTOB); «neHeHOHHHKH cpe^HHX h ceBepHtix KypHJitCKHX octpobob: ocTpoBa 
CHMyniHp, KeToii, Pacrnya, LLlHaniKOTaH, OHeKOTaH» (T. H. Hkhhko); «,HHHaMH- 
Ka CTpyKTypti .qpeBocToeB b CMemaHHbix Jiecax lO^cHoro Chxot3-Ajihm» (H. A. Bacn- 
jieHKo); «Ojiopa h pacTHTejitHocTt py^HHKa „Eep3HTOBbm” h ero OKpecrao- 
CTeH» (B. M. CTapneHKO, H. T. EopncoBa); «BoAHHbie opexH (ceM. Trapaceae) bo (fmope 
/(ajibHero BocTOKa» (E. H. EepecTeHKo). 

HanenaTaHa «KpacHae KHHra npHMopcKoro xpae» (KpacHae KHHra npHMopcKoro 
xpae: PacTeHHH. Pe^KHe h HaxoflemHece no# yrpo3oii Hcne3HOBeHHe bh^li pacTeHHH h 
rpH6oB. Bjia^HBOCTOK: ABK «AnejitcHH», 2008. 688 c.), b cocTaBJieHHH KOTopoii caMoe 
aKTHBHoe ynacTHe npHHejiH HJieHti npHMopcKoro oTflejieHHe PEO. 3to o(f)HijHajibHoe 
H3,aaHHe Bbinuio no# rpH(J)aMH AflMHHHCTpaijHH npHMopcKoro xpae h EHOJioro-noHBeH- 
Horo HHCTHTyTa J\BO PAH. B KHHre co^ep^caTC^ HeoGxo^HMtie Ka^acTpoBtie CBe^eHM 
(cTaTyc oxpaHM, pacnpocTpaHeHHe, ocHOBHwe Mop(f)OJioraHecKHe npH3HaKH, ocoGchho- 
CTH 6HOJIOTHH, XapaKTep MeCT o6HTaHH«, HHCJieHHOCTb H JIHMHTHpyiOH(He (JmKTOpbl, 
npHH^Ttie h Heo6xo,aHMbie Mepw oxpaHti) o 420 BH^ax pe^KHx h HaxoA^n^Hxc^ no,a yr- 
po3oii HCHe3HOBeHHfl pacTeHHH h rpn6oB. KHHra H3flaHa Ha xopomeii MejioBaHHoii 6y- 
Mare, CBe^eHM o Ka^oM BH,ae flonojmeHbi pncyHKaMH h xapTOH pacnpocTpaHeHHe. 
B KHHre HMeioTce 21 CTp. xopomo BbinojiHeHHtix uBeratix HJiJiiocTpaKHH. 06mHH 061*- 
eM KHHra 688 CTp. 

Ony6jiHKOBaH 55-h Btinycx KoMapoBCKHx htchkh (KoMapoBCKHe HTeHHe. Bbm. LV. 
Bjia^HBocTOK: flajitHayKa, 2007.220 c.), b kotopmh BKjnoHeHti ^OKjia^ti, npoHHTaHHtie 
Ha 60-x HTeHHex, cocToeBuinxce bo BeaOTBOCTOKe 22 rgk a6pe 2006 r. b EHOJioro-non- 
BeHHOM HHCTHTyTe. 
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YKA3ATEJIB HOBBIX HA3BAHHH PACTEHHH 
INDEX OF NEW PLANT NAMES 


(EoTaHHHecKHH )KypHaji. 2009. T. 94. N° 12) 


Crp. 

PLANTAE FOSSILES 

Nyssa polymorpha Pavlythin sp. nov.1781 

Craigia zaisanica (Iljinskaya) Iljinskaya comb, nov.1842 

PLANTAE VASCULARES 

Primula bukukunica Kovt. sp. nov.1836 


Cryptogramma R. Br. ex Richards sect. Acrostichoides A. Vaganov sect. nov. 1827 
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ABTOPCKMH YKA3ATEJIB «EOTAHHHECKOrO 3KYPHAJIA». 

T. 94. 2009 r. 


063opHbie CTaTbH 

.No CTp. 

By^aHuee JI. K)., rojiOBHeBa JI. B. TpeTHHHan (J)jiopa LIInHuGepreHa Ha coBpe- 

MeHHOM 3Tane H3yneHHH. 1 3 

TaMajieH JO. B., IUepeMeTbes C. H. C 4 -TpaBw CTaporo h HoBoro CBeTa .... 12 1753 

roHHapoB A. A. ripo6jieMbi CHCTeMaTHKH KOHbioraT (Zygnematophyceae, Streptop- 

hyta) c tohkh 3peHHfl MOJieKyjiHpHO-(J)HjioreHeTHHecKHX ^aHHbix . 10 1417 

OpHrHHajibHbie CTaTbH 

Eaxca C. H., /JaHacajiOBa E. B., Ka3aHuesa T. H., TyHHH II. fl. Bjihhhhc Bwnaca 
Ha M0p(J)0MeTpH4eCKHe nOKa3aTejIH OCHOBHbIX AOMHHaHTOB paCTHTeJIbHbIX co- 

o6mecTB CTenHbix skochctcm U^HTpajibHoH Mohfojihh. 10 1505 

BaHKOBa E. B., OepwajioBa T. fl. CrpyKTypa coijBeTHH b po^e Begonia (. Begonia- 

ceae) . 10 1475 

BacHJieBHH B. H. Hbhhkh CeBepo-3anafla EBponeiiCKOH Pocchh . 6 793 

BacHJieBHH B. H. CyxcnpaBHbie cochhkh Boctohhoh EBponbi. 11 1601 

BacHJibes A. E. YjibTpacTpyKTypa h reHe3Hc Apy30HOCHbix HAHoGjiacTOB b jiHCTbax 

Urtica dioica (Urticaceae ) h Populus deltoides ( Salicaceae ). 3 321 

BojiKOBa B. H., lOpuesa O. B., BoOposa B. K., TpoimKHH A. B. Mop^ojiorHHe- 
CKHe h MOJieKyjiapHbie CBHAeTejibCTBa raOpHfloreHHoro npoHCXo>K#eHHfl Poly¬ 
gonum aschersonianum h Polygonum samarense ( Polygonaceae ) . 2 161 

TejibTMaH B. K cucTeMaTHKe KOMnnexca bhaob H3 po^cTBa Euphorbia illirica 

(Euphorbiaceae) . 7 921 

TpuropbeBa B. B., KopoOicoB A. A., ToKapeB II. H. Mop(J)oJiorHH nbuibijbi po^a 

Artemisia ( Asteraceae ) 3 328 

3a6yra B. O., 3a6yra T. A. flbixaHHe KpoHbi Pinus sylvestris {Pinaceae) . 1 14 

KaTeHHH A. E. PacTHTejibHbiii noicpoB nojiocbi KOHTaKTa KoHeprHHCKoii hh3mchho- 

cth h CeyraKaHCKHx rop (ioro-3anaA HyxoTCKoro nonyocTpoBa) . 10 1486 

KopHesa JI. T. Ajibro(J)jiopa njiaHKTOHa cjia6oMHHepajiH3HpoBaHbix 03ep BepxHe- 

BOJDKCKoro GacceiiHa . 4 481 

KypKHH K. A. ,HepHOo6pa3yK)mHe bh^bi jiyroBbix TpaB, flHHaMHKa flepHHHbi, ee bjihh- 

HHe Ha yBjia>KHeHHe h a3pauHio noHBbi (b cbb3h c TeopHeii flepHOBoro npoijecca) 11 1614 

HemaTaeBa B. K)., BsiTKHHa M. II., HemaTaes B. K). JlHCTBeHHHHHbie neca h 

peAKOJiecbe H3 Larix cajanderi (Pinaceae ) LJeHTpajibHoii KaMHaTKH. 4 492 

Hypajiues M. C., Besp A. C., OcKOJibCKHH A. A. BacKynapHaa aHaTOMHa uBeTKa 
Tupidanthus calyptratus h 6jih3khx bhaob Schefflera b cba3h c nponcxo^K^eHH- 

eM nonHMepHbix ubctkob Araliaceae . 5 625 

IlayTOB A. A. Ponb Mopcj)oreHeTHHecKHx KoppejiauHH b bo3hhkhobchhh reiepocTo- 

MaTHOCTH. 6 785 

CTenaHOBa A. B., Hotob A. A. OcoOchhocth no6eroo6pa30BaHHfl y MHorojieTHHx 

TpaBHHHCTbix bh^ob Bupleurum{Apiacae) . 10 1464 


1889 




















CyxopyKOB A. EL, EauKOB K. C. 3BOJiK)UHOHHo-Mop(j)OJiorH4ecKHH aHanH3 Ana- 

rHocTHqecKHX npH3HaKOB bhaob poAa Anabasis(Chenopodiacae) . 10 1439 

IUaMpoB H. H. Mop(J)OJiorHqecKaH npHpoAa rHHeaea h nnoAa y Ceratophyllum (Ce¬ 
ra tophyllaceae) . 7 938 

CooftmeHHH 

Eaxcmia E. B. )KH3Hecnoco6HocTb h 6hoxhmh4Cckhh cocTaB nbiJibijbi Abies sibirica 

(Pinaceae) b cpeAHeropbe BocTo4Horo CaaHa . 5 707 

EapAyHOB JI. B. K Bonpocy o npoHcxoacAGHHH MOXoo6pa3Hbix . 7 980 

Ee3p C. C. Mop(j)OJiorHHecKaH H3MeH4HB0CTb npeACTaBHTejieii poAa Salicornia 

(Chenopodiacae) Ha no6epe^be Benoro Mopa . 9 1303 

EjiHHOBa H. B. HHCJieHHOcTb nonyjiauHH opxwAHbix h hx AHHaMHKa Ha ceBepHOM 

npeAene pacnpocTpaHeHHH b EBpone. 2 212 

Eo6poBCKaa H. H. CneijH(j)HKa yraJiH3aijHH boabi AOMHHaHTaMH cyxwx CTeneii 

CpeAHeii XajixH (MoHrojiHa) h pacxoAa boai>i 30HanbHbiMH cooOmecTBaMH 8 1226 

Eohko 3. B. C/rpoeHHe ccmhhok AaJibHeB0CT04Hbix bhaob poAa Bidens (Asteraceae) 1 75 

Ebmemco T. M. OcoOchhocth Ohojiofhh pa3BHTHa h OHToreHeTHHecKHe coctoahhh 

peAKoro BH^a IIpHOaHKajiba Cypripedium guttatum (Orchidaceae) . 3 352 

Ebmemco T. M. EoTaHHKo-reorpa(j)H4ecKHH aHajiH3 opxHAHbix (Orchidaceae) Eaii- 

KajibCKoii Ch6hph. 4 547 

BacmibeB A. E., KocTHHa O. B. YjibTpacTpyKTypa pa(J)HAOHOCHbix HAHoOnacTOB 

Dendrocnide moroides (Urticaceae) h Impatiens parviflora (Balsaminaceae) . 12 1801 

BoJIKOBa JI. B. Mop(J)OJ10rHHeCKafl CneUH(j)H4H0CTb HeKOTOpbIX BHAOB 30HTH4HbIX 

3anaAHoii Ch6hph Ha HaaajibHbix 3Tanax OHToreHe3a. 2 188 

BoJIKOBa JI. B. OcoOeHHocTH 6nojioniH AOMHHaHTOB TpaBHHoro apyca b nepHeBbix 

necax iora 3anaAHOH Ch6hph. 3 368 

TaGapaesa H. H., rpuropbeea B. B. Pa3BHTHe h yjibTpacKyjibnTypa anepTyp 
y nbiJibabi Trevesia burckii (Araliaceae) h Chamaedora microspadix (Are- 

caceae) . 5 728 

TaGbimeB B. A., PeMHraifjio II. A. TaKCOHOMHHecKHH cocTaB (jwTonjiaHKTOHa pe- 

kh AjiAaH (HicyTHa). 12 1771 

remcaji C. M., Tpn<|)OHOBa H. C. /JonojiHeHHa k (Jjjiope AwaTOMOBbix BOAopocneii 

(Pennatophyceae) JlaAoaccicoro 03epa . 1 31 

TepjiHHr H. B., 3arnpoBa C. B. CrpyKTypa h (J)OTOCHHTe3 xboh Juniperus sibirica 

(Cupressaceae) Ha CeBepHOM Ypajie. 11 1672 

TepMaH A. HoBbie AaHHbie o bhaobom cocTaBe h pacnpocTpaHeHHH KpecToijBeT- 

Hbix (Cruciferae) MoHrojiHH. 8 1149 

Tjia3KOBa E. A. OpHHTOKOnpO(j)HJlbHaa (J)J10pa H paCTHTeJlbHOCTb OCTpOBOB <Dhh- 

CKoro 3ajiHBa EajiTHHCKoro Mopa. 7 989 

Toahh B. H. Mop(j)OJiorHH abctkob Schizonepeta multifida (Lamiaceae) b cbh3h c 

nojiOBoii AH(J)$epeHaHaaHeH. 12 1784 

rojiOBHHa E. O. HHTenHCTHHKOBbie CTenH 3anaAHoii nacTH Ohohckoh /^aypHH 2 244 

rojiOBKO T. K., ^ajibK3 H. B., TaGajiemcoBa T. H., rapiviam E. B. /IbixaHHe pac- 

TeHHH ripHnonapHoro Ypajia . 8 1216 

rpeGeHHMKOBa T. A. <Djiopa Bacillariophyta pa3HOTHnHbix boaocmob CpeAHHX h 

CeBepHbix Kypwji. 4 526 

^aBbiAbmeB A. H., Kyjianm A. IO. Oco6chhocth npeAreHepaTHBHoro 3Tana 
OHToreHe3a Abies sibirica (Pinaceae) b noA30He XBOHHO-mHpoKOJiHCTBeHHbix 

jiecoB. 5 675 

/JeneBa C. B., /JyGpoBCKHH IO. A., lily6 hH a T. II. I_[eHOTH4ecKoe w (jmopHCTH4e- 
cKoe pa3Hoo6pa3we 6epe30Bbix KpHBOJiecHH h peAKOJiecHH ceBepHOM nacTH Efe- 

Hopo-Mnbi4CKoro 3anoBeAHHKa. 7 1037 

fleneBa C. B., HoBaKOBCKifH A. E. CwcTeivia 3Konoro-ueHOTH4ecKHx rpynn b pac- 

THTejibHOM noKpoBe OacceilHa BepxHero h cpeAHero Te4eHHa peKH rie4opbi 6 805 
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,H,y6oBHK M. E., KjiHMHHa M. II. 3nn(j)HTHbie BOAopocnn ApeBecHbix pacTeHHH b 

ropoAax IlpeAypanba. 10 1527 

3eepeBa I\ K. ripocTpaHCTBeHHaa opraHH3aijHa Me30(J)HJiJia jihctobbix njiacTHHOK 

(J)ecTyKOHAHbix 3JiaKOB ( Poaceae) h ee 3KonorHHecKoe 3 HaneHHe . 8 1204 

3HMHHUKaa C. A. CTpoeHHe (JiepTHnbHbix h aOeppaHTHbix ceMa 3 anaTKOB y hckoto- 

pbix bhaob ceMeHCTBa Fabacear . 5 698 

3opHHa A. A., KopocoB A. B. M3MeH4HB0CTb noKa3aTejieii h hhackcob acHMMeT- 

pnn npH3HaKOB JiHCTa b KpoHe Betula pendula ( Betulaceae) . 8 1172 

HnaiOB B. C. 3AH(j)HKaTopHaa ponb Urtica dioica ( Urticaceae ), Aegopodium po- 

dagraria (Apiaceae) h Centaureajaceae ( Astevaceae ) b nyroBbix cooOmecTBax . 7 1030 

HnaTOB B. C., ^CypaBJiesa E. H., JIe6eAeBa B. X., TnxoAeeBa M. K). OwToreH- 

Hoe none Picea abies, P. obovata ( Pinaceae ). 4 558 

Kapnosa A. II., HKOBJiesa O. B. CTpoeHHe ccmchhoh Koacypbi y bhaob Strogano- 

wia h HexoTopbix npeACTaBHTenen poAa Lepidium (Cniciferae) . 12 1791 

KautHH A. C., lOnaKoea O. H., KonaHoea H. C., IIoJisiHCKasi M. B., MHHAy6ae- 
Ba A. X. PacnpocTpaHeHHe raMeTO(j)HTHoro anoMHKCHca b ceMeiiCTBax Astera- 

ceae h Poaceae (Ha npHMepe bhaob (Jjjiopbi CapaTOBCKOH oOnacTH). 5 774 

KauiHHa A. A., Ockojh>ckhh A. A. /(narHOCTHKa Myricagale hM tomentosa (My- 

ricaceae) Ha ocHOBe aHaTOMHHecKHX npH3HaKOB . 9 1294 

Ko6o3eBa E. A. C>HToreHe3 Lilium martagon ( Liliaceae ). 2 200 

KoHcemcoBa C. H. MaKpo(J)nopa 3ajiHBa HaxoAKa ^noHcxoro Mopn . 5 643 

KoHAaKOBa JI. B., OropoAHHKOsa C. JO., AmnxMima T. H., ^OMpanesa JI. H. 

BjIHHHHe MeTHJl(J)OC(J)OHOBOH KHCJlOTbl Ha pa3BHTHe BOAOpOCJieH b noHBe . . 1 42 

Kpaseu E. A., XeeAbiHUH O. A. OcoOchhocth bxohcachhh nbinbijeBbix TpyOox 
b 3apoAbimeBbiii MeuiOK y Lilium henry , L. regale h copTa «Bright Star» (Lilia¬ 
ceae). OnnoAOTBopeHHe aHTHnoA h ueHTpanbHOH kjictkh. 5 716 

KpbiJiOB A. B., PemeTHHKOBa H. M. AABeHTHBHbin KOMnoHeHT (jmopbi Kanyac- 

ckoh oOnacTH: HaTypajiH3aaHH bhaob . 8 1126 

KyApHBueB A. JO. 3Konoro-aeHOTH4ecKaa xapaKTepncTHica HH3KOCTBOJibHbix ne- 

cob CpeAHero noBOJDKbH . 8 1193 

KyjiH kobckhh M. C. Bhaoboh cocTaB h Mopifionorna neHHaTHbix AnaTOMOBbix (Ba- 
cillariophyta) HexoTopbix c(J)arHOBbix 6 ojiot PyccKOH paBHHHbi. 3. CeMeiiCTBO 

Cymbellaceae . 1 36 

KyjiH kobckh h M. C. Bhaoboh cocTaB h Mop(J)OJiorHa neHHaTHbix AHaTOMOBbix (Ba¬ 
cillar iophyta) HexoTopbix c(J>arHOBbix 6 ojiot PyccKOH paBHHHbi. 4. Achnantha- 

ceae . 11 1625 

JIaBpHHeHKO O. B., MaTBeesa H. B., JlaBpiiHeHKO H. A. Onopa ocTpoBa /(ojithh 

(BapeHueBO Mope). 8 1097 

JIaHTpaTOBa A. C., JlKyGflK M. M. OHToaeHOTHHecKaa ponb Larix archangelica 

(Pinaceae) Ha ioro-3anaAHOH rpaHHue ecTecTBeHHoro apeana. 12 1807 

JlanaiiiBHJiH H. H. CooOmecTBa (JiopMauHH Reaumurieta cistoides Mopcxoro nnoc- 

Koropbfl (BocTOHHan rpy3Ha) . 3 405 

JIe6eAeBa B. X., TuxoAeeBa M. JO., HnaTOB B. C. OnToreHHoe none repaHH nec- 

hoh Geranium sylvaticum (Geraniaceae) . 6 833 

JIoMOHOCOBa M. H. Mopijjonorna h yjibTpacKyjibnTypa noBepxHOCTH ceMaH y bh- 

AOB noAceMencTBa Suaedoideae (Chenopodiaceae) . 5 736 

JlHUieHKO O. A. AnbroueH03bi tojiiah necxa b norpaHHHHon 30He «boab— 6eper» 

PbiOnHCKoro BOAOxpaHHjiHma. 7 962 

MajibimeBa H. B. JlnxeHOiJjjiopa IlaBjiOBCKoro napxa h ee H3MeHeHHe 3a 200 neT 4 538 

Majibuesa T. A., CaBHHbix H. II. rio6eroo6pa30BaHHe h uBeTopacnonoaceHne y 

Ranunculus sceleralus (Ranunculaceae) . 5 687 

IlaBJiiOTKHH B. M. PaHHeMHOueHOBaa (Jmopa HeacnHO (UpHMopcKHH xpan) h ho- 

BbiH bha poAa Nyssa (Nyssaceae) . 12 1777 

IleTpoBCKHH B. B., KoponeBa T. M. Onopa necoTyHApoBbix TeppHTopnii cpeAHero 

TeneHHa pexn Manbiii Ahioh (Ahiohckoc Haropbe). 3 382 


1891 


























rinivieHOB A. B., Ce^ejikHHKoea T. C., MypaToea E. H. MHAHBHAyanbHaa H3MeH- 
hhboctb KanecTBeHHbix xapaKTepHCTHK ceMeHHoro noTOMCTBa Picea obovata h 

Pinus sylvestris Ha eBTpo(J)HOM 6ojioTe. 10 1549 

IIonoB II. n. nonyjiauHOHHO-pacoBaa AH(})(J)epeHaHauHa Picea abies h P. obovata 

(Pinaceae) . 9 1317 

IlonoBa C. C., tfKOBJieBa O. B. Mop(j)OJiorHa h aHaTOMHa ceMHH coBpeMeHHbix 

h HCKonaeMbix bhaob Vitis h Ampelopsis (Vitaceae) . 11 1647 

IlyKHHCKasi M. JO. <DopMHpoBaHHe enoBbix apcboctocb Ha cnjiouiHbix BbiBajiax 
U,eHTpajibHO-jiecHoro 3anoBeAHHKa h npoOneMa ecTecTBeHHoro BoccTaHOBjie- 

HHH eJlbHHKOB. 11 1657 

IlbicTHHa T. H., CeMeHOBa H. A. 3icojiorHHecKHe oco6chhocth jiHHiaiiHHKa Loba- 

ria pulmonaria (Lobariaceae) b PecnyOjiHKe Komh. 1 48 

Pe34HK0Ba O. H. CoBpeMeHHoe pacnpocTpaHeHHe h coctohhhc Taxus baccata (7a- 

xaceae) b Cohhhckom HaijHOHajibHOM napxe. 7 1057 

Po6aKH^3e E. A., YcaTOBa E. A., Eo6KOsa K. C. Bjihhhhc BbiOpocoB aBTOTpaHc- 

nopTa Ha coctohhhc HanoHBeHHoro noicpoBa enoBbix (J)HToueH030B. 6 848 

PoMaHOB P. E., KunpuHHOBa JL M. Bhaoboh cocTaB Charophyta boaocmob jieco- 

cTenw h CTenn 3anaAH0-CH6HpcK0H paBHHHbi . 11 1632 

Cejieaeu B. n. CpaBHHTenbHbiH 3KOjiorHHecKHH aHajiH3 MaTepHKOBbix h octpobhbix 

aeHononyjiaaHH Leymus mollis (Poaceae) Ha /JajibHeM BocTOKe Pocchh ... 3 397 

CejiHHa M. C., Mopo 30 sa T. B., BeryH A. A. Mop(j)OJiorHH Oxyphysis oxytoxoides 

h Scrippsiella spinifera ( Dinophyta ), hobmx bhaob aji a Mopen Pocchh .... 4 522 

CKOJib3HeBa JI. H., KwpnK A. H. H3MeHeHHa pacTHTejibHocTH ypoHHma rajiHHba 

ropa 3a 95 neT (Jlnneaicaa oOjiacTb). 3 359 

Thxomhpob Baji. H. Mop(j)OJiorHHecKaa H3MeHHHBOCTb OpjiflKOB ( Pteridium , Hypo- 

lepidaceae) Ha TeppHTopHH BenopyccHH. 8 1159 

Tmuemco M. n. nonyjiaijHOHHaa CTpyiaypa KycTapHHKOB ochhobbix necoB nepHe- 

Boro noAnoaca Cajianpcxoro Kpaaca. 6 824 

Yp6aHaBHHioc T. n., JlaspuHemco O. B., Yp6aHaBHneHe H. H. JlnmaHHHKH oct- 

poBa flonrHH h 6jiH3Jie)KamHH octpobob BapeHaeBa Mopa. 5 656 

OaAeesa H. B., Oupcoe T. A., ByjibirnH H. E. EHOKJiHMaTHHecicaa ijHKJiHHHOCTb 
b CaHKT-rieTep6ypre b KOHije XX b. h ee bjihhhhc Ha HHTpoAyaHpoBaHHyio h 

MecTHyio AeHApo(J)jiopy. 9 1351 

OeAOCOB B. 3., A(|)OHHHa O. M. /IpnojiHeHHa k (J)jiope mxob yponmija «Apw-Mac» 

(Boctohhbih TaiiMbip). 9 1267 

XapuTOHOB B. r. npeACTaBHTenH ceMencTBa Naviculaceae b BOAoeMax Ee- 

pHHrHH. 10 1535 

HKajiOB A. B., Bopothhkob B. II. OnbiT bbiacjichkh (J)jioporeHeTHHecKHX rpynn 

MaH)KeTOK (Alchemilla, Rosaceae) L(eHTpajibHOH Pocchh . 9 1279 

UlaMpoB H. H., Ea6po A. A. Pa3BHTHe h CTpoeHHe rHHeijea h ceMH3anaTKa y Rho¬ 
dodendron schlippenbachii h R. luteum {Ericaceae) . 1 58 

lllicyHAHHa O. B., ryjiaMaHoea T. A. IIjiaHKTOHHaa ajibro(J)jiopa pa3HOTHnHbix 

03ep PecnyOnHKH EauiKopTOCTaH . 9 1257 

IIlnaK O. B., UlMaKoea H. IO., JlyKbHHoea JI. M. C0 2 -ra30o6MeH HexoTopbix 

bhaob 3ejieHbix mxob b XnOnHax. 6 866 

IUypoea E. A. PacnpocTpaHeHHe Cerastium krylovii ( Caryophyllaceae) Ha Ypajie 2 240 

IlJeneTOB C. B., AjieKceee II. M., rojiOBHeea JI. B. OcoOchhocth 3axopoHeHHa 
pacTHTejibHbix ocTaTKOB b MecTOHaxoacAeHHH Ahth6cc (BepxHHH Men, 3anaA- 

Haa CnOnph) . 6 857 

IltyKHHa K. B. OnToueHOTHHecKaa xapaicrepHCTHKa Me30(j)HJibHbix HacToamnx jiy- 

tob noiiMbi peKH Bhtkh. 9 1334 

tfimemco 3. A. Onopa cocyAHCTbix pacTeHHH Ha CeBepo-3anaAe nnaTO IlyTopaHa 

(oKpecTHOCTH 03epa JIaMa) . 7 1003 

Huko H. H., ^biMoea O. B., r ojiobko T. K. IlHrMeHTHbiH KOMnneKc 3HMHe- h Ben- 

H03eneHbix pacTeHHH b ri0A30He cpeAHen Tanrn eBponencKoro CeBepo-BocTOKa 12 1812 
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CucTeiviaTHHecKHe o63opbi h HOBbie TaKcoHbi 


AeepbHHOBa A. JI. HciconaeMbie JiHCTbB Euptelea ( Eupteleaceae) H3 no3£Hero 

aoueHa BocTOHHoro Ka3axcTaHa. 4 577 

EapicajiOB B. K>., TaKaxawH X. noAceMeiiCTBO Monotropoideae {Ericaceae) Ha 

poccHHCKOM flajibHeM BocTOKe: TaKCOHOMHH h pacnpocTpaHeHHe. 6 877 

Eejioyc B. H., JlaKTHOHOB A. II. Hobmh bha Astragalus {Fabaceae) H3 CeBepo-3a- 

naAHoro IlpHKacnHH. 4 572 

Ey^aHueB JI. K). npoTeiiHbie (Proteaceae) b tpcthhhoh (Jjnope ocTpOBa KHHr 

JlyKopjxyK (lO^KHbie UleTJiaHACKHe ocnpoBa, AHTapKTHKa). 7 1076 

Ehjit B. B., OnpcoB r. A. Hobmh ra6pHA Pedicularis X sagalaevii (Scrophularia- 

ceae) H3 BojirorpaACKOH oOnacTH . 10 1555 

BaraHOB A. B. 063op poAa Cryptogramma {Cryptogrammaceae ) bo (jmope Pocchh . 12 1821 

Bojioiuko JI. H. HoBbie TaKcoHbi poAa Mallomonas {Chrysophyta , Synurophyceae) 

H3 03ep IlojiflpHoro Ypajia. 7 1068 

remcaji C. H., KyjiHKOBCKHH M. C. O CHCTeMaTHHecKOM nojioaceHHH Aulacoseira 

subboreales ( Bacillariophyta) . 9 1359 

TojiOBHeBa JI. E. Hobmh bha poAa Platanus ( Platanaceae) H3 no3AHeMejiOBOH (Jjjio- 

/ pw JIcho-Bhjhohckoh BnaAHHbi (BocTOHHaa Ch6hpb). 6 884 

ToHnapoB M. K)., noBbiAbim M. H. Hobbih bha poAa Clathrotropis {Fabaceae) 9 1378 

ToHnapoB M. IO., HKOBJieB r. II., IloBbiAbim M. H. 3aMeTKH o po j&Aldina {Fa¬ 
baceae) . 2 267 

EHyiueHKO H. B., THyTHKOB A. A. Hobmh bha poAa Puccinellia {Poaceae) H3 Boc- 

tohhoh Ch6hph. 10 1557 

E$ifMOBa A. II., UlypAyK H. O., Axth T. Hobmh mokbhaoboh rnOpHA poAa Salix 

{Salicaceae) H3 ^KyTHH. 1 83 

MjibHHCKaH H. A. Berberis pseudouliginosa {Berberidaceae) H3 cpeAHero MHOijeHa 

peKH KpbIHKH. 1 89 

HjibHHCKasi H. A. Craigia zaisanica {Malvaceae s. 1.) H3 ooijeHa 3ancaHCKOH BnaAH¬ 
Hbi (Boctohhmh Ka3axcTaH). 12 1841 

KaMejiHH P. B. Hobmh bha poAa Mertensia {Boraginaceae) H3 3anaAHoro KHTaa h 

HOMeHKJiaTypHbie 3aMeTKH o HexoTopbix ch6hpckhx BHAax poAa . 10 1560 

KHH3eB M. C. Bham poACTBa Astragalus karelinianus {Fabaceae) Ha Ypajie ... 9 1371 

Kobtohiok H. K. Primula bukukunica — hobmh bha poAa Primula {Primulaceae) 12 1835 

MonajiOBa O. A. Poa Sparganium{Sparganiaceae) b MaraAaHCKOH oOnacTH ... 8 1235 

HocoBa H. B. Hobmh bha poAa Pseudotorellia{Ginkgopsida) H3 cpeAHeiopcKHX ot- 

jio^KeHHH AHrpeHa (Y36eKHCTaH). 9 1382 

IlyHHHa E. O., MopAaK E. B. KoHcneKT KaBKa3CKHX bhaob poji&Paeonia {Paeonia- 

ceae) . 11 1681 

PoAHOHeHKO T. H. HoBaa CHCTeMa poAa Iris {Iridaceae) . 3 423 

Cokojiob fl. fl., PeMH30Ba M. B., PyAajiJi II. ^k. Hobmh bha Centrolepis {Centro- 
lepidaceae , Poales) c HeoObiHHbiM CTpoeHHeM coabcthh H3 CeBepHOH ABCTpa- 

JIHH. 1 92 

Thtob E. B. O pe3yjibTaTax mokbhaoboh rH6pHAH3aijHH Pinus bungeana h Pinus 

gerardiana {Pinaceae) c Pinus sibirica . 2 282 

IjBeJieB H. H. 3aMeTKH o poAe Danthoniastrum {Poaceae) . 4 569 

IjBejieB H. H. KpHTHHecKHe 3aMeTKH o 3Jiaxax {Poaceae) b Pocchh. 2 275 

OjIOpHCTHHeCKHe HaXOAKH 

A6paMoea JI. A., BapjibirHHa T. H., Hobhkob B. C., OKTaSpesa H. E., <I>h- 
jihh B. P., HepeHKOB A. E. OnopncTHHecKHe hbxoakh Ha CojiOBeuKHX ocTpo- 

Bax (Eenoe Mope). 11 1710 

A(J)OHHHa O. M., IIi HaTOsa E. A. Syntrichia amphidiaceae {Pottiaceae) — hobmh 

BHA AJ1H (J)JIOpbI MXOB POCCHH. 3 439 
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Eanmeea 3. 3., HmaToea E. A. HoBbie bhaw mxob b Pecny 6 jiHKe EaiuicopTocTaH . 5 757 

EaKajiHH B. A. Cheilolejeunea (Lejeuneaceae, Hepaticae) — hobwh bha AJia 

Pocchh. 12 1848 

EapAyHOB JL B., HepAaHueea B. SL, Ka 3 aHOBCKHH C. T. IlepBoe AOCTOBepHoe 

yKa 3 aHHe Pseudoleskeopsis zippelii (Leskeaceae, Musci) rjm Pocchh. 1 101 

EapKajioe B. JO., JlKy 6 oB B. B., TapaH A. A. <DjiopHCTHHecKHe HaxoAKH Ha Caxa- 

jiHHe h KypnjibCKHx ocTpOBax. 11 1715 

TeHKaji C. H., KyjiHKOBCKHH M. C., ^opo^eiOK H. H. LJeHTpHHecKHe AHaTOMO- 

Bbie ( Centrophyceae) c(J>arHOBoro OojiOTa Hyp (MoHrojina). 11 1700 

TepMaH J\. A., /(ksmeHKO C. A., KocaneB n. B., Cmhphob C. B., UlMaKOB A. li. 

/JonojiHeHHe k (J)jiope 3anaAHOH MoHrojiHH . 10 1583 

KHnpHHHOBa JI. M. OnopncTHHecKHe HaxoAKH b Hoboch 6 hpckoh oOnacTH, AjiTan- 

ckom xpae h XaxacHH. 9 1389 

KoxceBHHKOBa 3. B., KoHteBHHKOB A. E. Elodea densa (Hydrocharitaceae) — ho- 

BblH 3aHOCHbIH BHA AJ™ (jwiopbl A 3 HaTCKOH POCCHH. 11 1705 

KynepoB H. E., IlyHHHHa JI. B., Pa 3 yMOBCKaa A. B. HoBbie h peAKHe (Jmopw co- 

cyAHCTbix pacTeHHH ApxaHrejibCKOH oOjiacTH . 2 296 

JIaiuHHCKHH H. H., JlamuHCKaa H. B., KopojiioK A. K)., EyKO T. E., lUepe- 
MeTosa C. A. HoBbie bhaw rjir (j)Jiopw Hoboch 6 hpckoh h KeMepoBCKOH 06 - 

jiacTen. 6 895 

MejiexHH A. B. HoBbie ajih Pocchh h MypMaHCKOH oOnacTH JiHiuaHHHKH H 3 Jlan- 
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